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Technical information for private, trunked and public safety networks. 
JUNE 2000 


An INTERTEC®/PRIMEDIA Publication 


Vertex--For Business, Industry, 
and Public Safety. 


Vertex Radio Communications, the 
land mobile division of Yaesu. has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer satisfaction as 
their goal, the Vertex line meets 
the ever-growing demands of 
private sector, public safety, and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide, and includes a wide variety 
of portable, compact/mobile base 
stations, HF/SSB transceivers, 
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repeaters, and trunking systems 
Incorporating constant cus- 
tomer feedback with break-through 


design in synthesized radio commu- 


nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10, 40 and 102 Channel 


VHF/UHF Portables -- Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness, industry, and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products, see your 
authorized Vertex dealer, or call: 


562-404-2700 
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RADIO COMMUNICATIONS 
Land Mobile Division of Yaesu U.S.A 


United States & Canada: Yaesu U.S.A., (562)404-2700 
©1998 Yaesu USA. Specifications subject to change without notice 
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E.F. JOHNSON: The Total System Solution 


The Washington State DOT 
goes everywhere, does everything. 


_ No wonder they chose a 
Multi-Net*Il communications system. 


THE SYSTEM AT A GLANCE 


© 800 MHz Multi-Net*ll system 
operating on 39 channels through 
125 repeater sites. More than 4,500 
subscriber radios. 


© Provides two-way radio communica- 
tions for all WSDOT operations 
throughout the State of Washington. 


© Serves a variety of applications, 
such as 24-hour incident response 
units, highway maintenance crews, 
snowplows, statewide emergency 
management, traffic management in 
Seattle and Tacoma, and ferryboat 
operations on Puget Sound. 


© Operates across diverse terrain and 
conditions: seacoast, rain forest and 
mountains in the west, semi-arid 
grasslands and canyons in the east. 


© Dispatch consoles in Seattle and 
Tacoma; other regions use either 
dispatch consoles or area control 
stations. 


More than 350,000 vehicles travel Seattle freeways each day. The 
Traffic Systems Management Center (TSMC) communicates with 
incident response units, tow trucks, traffic engineers, and WSDOT 


crews fo help ensure a smooth traffic flow. 


© 2000 E.F. Johnsan Company. 


pany. 
Tha Viking haad'EF Johnsen logo and Multl-Net are registered trademarks of EF, Johnson Company, 


Grass Mountain is one of 125 
WSDOT repeater sites that cover 
the state. The Washington State 
Patrol owns the site and shares 

it with WSDOT. 


The 24-hour Incident Response units 
depend on the radio system for reliable 
communications as they handle all kinds 
of emergencies. 


+ ee 
The WSDOT radio system covers ferryboat 


operations, where it’s invaluable for loading 
and unloading thousands of cars per day. 


Multi-Ne? il: 
The System of Choice for Public Safety 


BEFohnson 


299 Johnson Ave., Waseca, Minnesota 56093 
Fax 507-835-8356 * www.efjohnson,com 


1-800-621-2945 


Circle (4) on Fast Fact Card 


ert 


ux ff 


On the cover: An aircraft assembly plant control room coordinates radio dispatch, intercom, CCTV and computer monitor- 


ing. See the story on page 36. Cover design by Scott Dolash, art director. Photography courtesy of Boeing. 


West greets east: 

Hitachi strategizes two-way growth 
Don Bishop 

Growing Hitachi Denshi’s business 
in Japan depends in part on grow- 
ing ils business in the United States 
and elsewhere. 


Mobile radio is flying high at Boeing 
Thomas G. Dolan 

Mobile radio is an enterprise-wide 
component in the largest aerospace 
company in the world, 


Silence from the sands 

D. A. Keckler 

Quartz creates quiet: A synopsis 
of how crystal filters can be used 
to protect WHF receivers from 
adjacent and spurious radio 
interference. 


Product/services showcase 

MRT staff 

Advertisers in this issue provide 
information on land mobile radio 
products and services. 
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BUILDING BLOCKS FOR 
19” RACK SYSTEMS 


For over 20 years, TXRX Systems has built 
a reputation for quality, innovation, and 
reliability in mobile radio, personal commu- 
nication, transportation, public safety, and 
other services in the 100MHz to 1GHz 
range. From below-ground to tower-top, 
TXRX components and systems offer cost- 
effective, superior performance. 


800 & 900 MHz Airline Combiners 
e Broadband Design 

e 175 watts 

e Modular Expansion 


Progressive Hybrid Combiners 
e Lower Insertion Loss 

e Modular Expansion 

e Compact Design 


Receiver Multicouplers 
e Low Profile 

e Expandable to 16 Ports 
e Low Noise Figure 

e High 3rd OIP 


VHF/UHF Cavity Multicouplers 
_ e Broadband T-Pass® Design 
| e Easily Expanded 


-800-866-TXRX to disc 


8625 Industrial Parkway 
Angola, NY 14006 

Tel: 716-549-4700 

Fax: 716-549-4772 

E-mail: sales@txrx.com 
Internet: http: //www.txrx.com 
A Member of Bird Technologies Group 


DUPLEXERS » CAVITY FILTERS * MULTICOUPLER SYSTEMS * SIGNAL BOOSTER SYSTEMS * RF SYSTEM PRODUCTS 
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Jules K. Neuringer 

We've spent time looking into a mat- 
ter described in a letter from Jules K. 
Neuringer, president of Portronix Com- 
munications in Brooklyn, NY. Portronix 
has a reseller agreement with Motorola, 
and Motorola 
has suspended 


product — ship- 
ments to 
Portronix be- 


cause Neuringer 
resisted reveal- 
ing detailed in- 
formation to 
Motorola about 
his customers. It 
looks as though, 
whether Neur- 
inger gives no- 
tice to cancel the 
reseller agree- 
ment or Mot- 
orola terminates 
it for him, Portronix will cease to be a 
Motorola dealer as soon as the end 
of June. 

We interviewed Neuringer and three 
other Motorola dealers, Tim Curbow, 
David Reeves and Bil] Landis. Their 
comments, along with Neuringer’s 
letter, appear on the “Online Extras” 
page under “Industry News” at 
www.mrtmag.com. At deadline, an in- 
terview with a Motorola representative 
was pending. 


Thanks, and goodbye 

“In 1999, PCIA had the best fiscal 
year in its history,” said Jay Kitchen, 
president of the Personal Communica- 
tions Industry Association (PCIA), the 
largest frequency coordinator for the 
business/industrial frequency pool. De- 
spite the successful year, PCIA has 
found it necessary to lay off 10 employ- 
ees from its 91-person staff. 

“All of the individuals involved were 
provided with generous severance pack- 
ages and outplacement services,” 
Kitchen said. 

PCIA isn’t saying which parts of its 
business are most affected by the layoff, 
letting us speculate that it could be the 
trade show department. Attendance at its 
renamed PCIA GlobalXChange (for- 
merly Personal Communications Show- 
case) trade show seems to be dropping in 
comparison to growth at the Cellular 


EDITORIAL 


Telecommunications Industry Assoc- 
iation’s (CTIA) Wireless trade show. 

Even with fewer staffers, PCIA 
plans to offer more services to mem- 
bers, to capitalize on its regulatory 
track record and to be the standard- 
bearer for the next generation of wire- 
less products and services. 

“We are setting 
a new strategic di- 
rection and mak- 
ing organizational 
changes consistent 
with the emerging 
market trends that 
will shape our fu- 
ture: convergence, 
the mobile Internet 
and globalization,” 
Kitchen said. 

Naturally, we'd 
like to hear how 
PCIA plans to ad- 
vance the agenda 
of private land 
mobile radio 
communications, in the future too, 


Ramona Yassar Isbell 

We're saying goodbye, ourselves, to our 
executive editor, Ramona Vassar Isbell. 
She’s moving to Intertec Publishing’s cor- 
porate communications department, 
where, among other responsibilities, she’! 
have duties involving our company’s em- 
ployee magazine, /nterTalk, and our com- 
pany Intranet Web site. With the move, 
Ramonacompletes more than 13 years in 
the editorial department. 

Among the magazines managed by 
our group publisher, Mercy Contreras, 
Ramona has also worked as editor of 
Cellular & Mobile International and 
Wireless Technology International and 
as executive editor of Site Management 
& Technology, and RF Design. We'll 
miss her daily involvement with our 
projects. She’s planning to join us next 
year at WCE, though, to help with the 
trade show coverage on the Internet via 
IWCE Live!, which she organized for 
the use of IWCE attendees and Internet 
users for the first time this year. 


Close calls 

You know about moves by some 
communities to ban the use of 
cellphones while driving, right? Al- 
though only a few American cities 
have passed such ordinances, 22 states 
are considering motor vehicle safety 
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legislation related to the use of mobile 
phones while driving. 

Now, cardiac health considerations 
have motivated a ban on the use of por- 
table handsets on trains and buses oper- 
ated by the Tokyo metropolitan govern- 
ment. A two-year study concluded that 
the use of a cell phone within 8.66 
inches (22cm) of a pacemaker could halt 
its function. 

The Japan Association of Cardiac 
Pacemaker Friends said that without the 
ban, some 200,000 Japanese with pace- 
makers would have to avoid crowded 
trains to protect themselves. The trans- 
portation authority said it decided to en- 
force a ban on cellphone use after pas- 
sengers with pacemakers reported get- 
ting distressed on trains. 

The tug of war between safety—per- 
ceived and real—and the convenience of 
wireless communications will never 
end. What we’ll see is a shift in the equi- 
librium from time to time. 


Dealers on the Web 

Are you using the World Wide Web to 
conduct part of your two-way radio 
dealership business? If so, we'd like to 
hear from you. We've found some dealer 
sites using search engines, but we may 
not have found yours. Send your URL, 
and we'll have a look. Thanks! 


Joe McNeil 

Who will challenge Joe McNeil for 
the record number of badge ribbons at 
APCO 2000? 

In 1999, 
McNeil sported 
ribbons for ex- 
ecutive council, 
international 
past president, 
life member, 
standing com- 
mittee member, 
standing com- 
mittee chairman, 
conference com- 
mittee under- 
study and APCO 
Institute alumni, 

McNeil is 
general arrangements chairman for 
APCO 2000 and a captain in the 
Harwich, MA, fire department. 


Slee 


Editorial Director 
don_bishop@intertec.com 


McNeil 
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LOUD AND €LEAR” 


¢ Wattmeters 


Telewave, Inc. delivers 
high performance 
everytime, everywhere. 


¢ Combiners 


We bring 26 years of product 
and system design experience 
to the table for every customer, 
large or small, worldwide. 


With a full line of standard 
products, and custom designs 
available for special projects, 

our support of Public Safety, 

Government, and Business 

systems is second to none. 


Contact Telewave today at 
1-800-331-3396 and discuss 
your system requirements 
with Our sales engineers. 
Or visit our website at 
www.telewave.com 


Be Lire La 
55 Tera BelerAvenus: 
Pattee w GAGAONS TELEWAVE, INC. 


Wireless Communications Manufecturers Since 1972 
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MODEL SS-10TK 


MODEL SS-12IF 


MODEL SS-25M 


MODEL SRM-30 


ASS! SSS 
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CESS 


MODEL SS-IDEFJ-98 


“ICS — Intermittent Communication Service 


...POWER ON WITH ASTRON 


SWITCHING POWER SUPPLIES... 


SPECIAL FEATURES: 


» HIGH EFFICIENCY SWITCHING TECHNOLOGY 
SPECIFICALLY FILTERED FOR USE WITH 
COMMUNICATIONS EQUIPMENT, FOR ALL 
FREQUENCIES INCLUDING HE 

» HEAVY DUTY DESIGN 

» LOW PROFILE, LIGHT WEIGHT PACKAGE 

+ EMI FILTER 

» MEETS FCC CLASS B 


PROTECTION FEATURES: 

+ CURRENT LIMITING 

+ OVERVOLTAGE PROTECTION 

+ FUSE PROTECTION. 

+ OVER TEMPERATURE SHUTDOWN 


SPECIFICATIONS: 
INPUT VOLTAGE: —- 115 VAC SO/60HZ 

OR 220 VAC 50/60HZ 
SWITCH SELECTABLE 


OUTPUT VOLTAGE: 13.8VDC 


AVAILABLE WIH THE FOLLOWING APPROVALS: UL, CUL, CE, TUV. 


DESKTOP SWITCHING POWER SUPPLIES 
MODEL CONT. (Amps) 
SS-10 7 
SS-12 

SS-18 

$S-25 

SS-30 


SIZE (inches) Wt.(Ibs.) 
1%x6x9 3.2 
14x6x9 
TAXEx9 

2Ax7 x 9% 
3Ax7 x 9% 


DESKTOP SWITCHING POWER SUPPLIES WITH VOLT AND AMP METERS 


MODEL 
SS-25M* 
$S-30M" 25 


CONT. (Amps) Ics 
20 25 


RACKMOUNT SWITCHING POWER SUPPLIES 
CONT. (Amps) 
20 


MODEL 
SRM-25 
SRM-30 25 


WITH SEPARATE VOLT & AMP METERS 
MODEL CONT. (Amps) 

SRM-25 

SRM-30 


SIZE (inches) Wt.(Ibs.) 
24x7x 9% 42 
2X7 xX 9% 5.0 


SIZE (inches) Wt.{Ibs.) 
34x 19x9% 6.5 
34x19 x 9% 7.0 


SIZE (inches) Wt.(Ibs.) 
34x 19 x 9% 6.5 
SAK 19x D% 7.0 


2 ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL 


MODEL CONT. (Amps) 
SRM-25A-2 20 
SRM-30A-2 25 


WITH SEPARATE VOLT & AMP METERS 
MODEL CONT. (Amps) 

SRM-25M-2 20 

SRM-30M-2 25 


CUSTOM POWER SUPPLIES FOR RADIOS BELOW 


EF JOHNSON AVENGER GX-MC41 

EF JOHNSON AVENGER GX-MC42 

EF JOHNSON GT-ML81 

EF JOHNSON GT-ML83 

EF JOHNSON 9800 SERIES 

GE MARC SERIES 

GE MONOGRAM SERIES & MAXON SM-4000 SERIES 
ICOM IC-F 11020 & |C-F2020 

KENWOOD TK760, 762, 840, 860, 940, 941 
KENWOOD TK760H, 762H 

MOTOROLA LOW POWER SM50, SM120, & GTX 
MOTOROLA HIGH POWER SM650, SM120, & GTX 
MOTOROLA RADIUS & GM 300 

MOTOROLA RADIUS & GM 300 

MOTOROLA RADIUS & GM 300 

UNIDEN SMH1525, SMU4525 

VERTEX — FTL-1011, FT-1011, FT-2011, FT-7011 
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SIZE (inches) Wt.(Ibs.) 
34x 19 x 9% 10,5 
34x 19 x 9% 11.0 


SIZE (inches) W1.(Ibs.) 
3% xX 19 x 9% 10.5 
34x 19 x 9% 11.0 


NEW SWITCHING MODELS 


$5-10GX, SS-12GX 

SS-18GX 

$S-12EFJ 

SS-18EFJ 

$S-10-EFU-98, SS-12-EFJ-98, SS-18-EFU-98 
SS-12MC 

$S-10MG, SS-12MG 

SS-101F, SS-121F 

SS-10TK 

SS-12TK OR SS-18TK 

SS-10SM/GTX 

SS-10SM/GTX. SS-12SM/GTX, SS-18SM/GTX 
SS-10RA 

SS-12RA 

$S-18RA 

SS-10SMU, SS-12SMU, SS-18SMU 

SS-i0V, SS-12V, SS-18V 


2000 


June 

4-8: Supercomm, sponsored by TIA and USTA, 
Georgia World Congress Center, Adanta. Contact: 
800-278-7372. 

11—15: NENA, sponsored by the National Emer- 
gency Number Association. Salt Palace Conven- 
tion Center, Salt Lake City. Contact: Web site 
www.nena9-1-L.org. 

12-13: AMTA Leadership Conference and An- 
nual Meeting, sponsored by the American Mobile 
Telecommunications Association, Sheraton 
Suites, Alexandria. VA, Contact; 202-331-7773 or 
WWwwW.amtausa.org, 

18-21: NSA 2000 Conference, sponsored by the 
National Sheriffs’ Association, Kansas City, MO. 
Contact; 800-424-7827, ext. 321. 

25-29: UTC Telecom, sponsored by UTC, The 
United Telecom Council, Phoenix, Contact: 
202-857-1881 of www.utc.org. 


Juty 

16-19: Forestry Conservation and Communi- 
cations Association National Conference, Elms 
Resort & Spa, Excelsior Springs, MO. Contact: 
573-751-4115, ext. 172. 


August 

13-17: Association of Public-Safety Communi- 
cations Officials—International (APCO) 
National Conference, Boston. Contact: 
904-322-2500 or www.apco2000.org, 


CALENDAR 


September 

19-22: Fall Vehicular Technology Conference, 
sponsored by IEEE Vehicular Technology Society. 
Seaport Hotel, Boston. Contact: 904-322-2500. 
26-29: PCIA GlobalXChange, sponsored by 
PCIA, McCormick Place, Chicago. Contact: 703- 
739-0300 or www.pes00.com. 


October 

4-7: Private Wireless Spectrum Management 
Conference; sponsored by the Industrial Telecom- 
munications Association, the Council of Indepen- 
dent Communication Suppliers and USMSS, 
Grand Hyatt Hotel. Washington. Contact: Ray 
Wisniewski, 703-797-5123 or email ray @ita- 
relay.com. 

23-25; AMTEX, sponsored by the American Mo- 
bile Telecommunications Association. Embassy 
Suites Outdoor World, Dallas, Contact: 202-331- 
7773 or Www.amtausa.org. 


November 

12-15; Telecommunications Resellers Associa- 
tion Fall Conference and Exhibition, sponsored 
by TRA. Anaheim. CA. Contact: 202-835-9898 or 
www.tra.org. 

15-18: Communications Marketing Confer- 
ence, sponsored by the Communication Market- 
ing Association, Sheraton Colony Square, 
Atlanta. Contact: 404-892-2600. ext. 300 or 
www.commnktga.com. 

7: Radio Club of America Communications 
Symposium, 92nd Anniversary Dinner and 
Awards Presentation, New York Athletic Club, 


New York. Contact: Gerri Hopkins, 732-842-5070. 


2001 


January 

6-9: International CES, sponsored by the Con- 
sumer Electronics Manufacturers’ Association: 
Las Vegas Convention Center. Las Vegas Hilton. 
Riviera Hotel and Alexis Park Hotel, Las Vegas. 
Contact: www.CESweb.org. 


March 

20-22: Wireless, sponsored by the Cellular Tele- 
communications Industry Association. Las Vegas. 
Contact: 202-785-2842 or www.wow-com.com. 
20-23: NATE, sponsored by the National Asso- 
ciation of Tower Erectors. Adam's Mark 
Hotel, Dallas. Contact: 214-922-8000 or 
www.natehome.com. 

28-30: International Wireless Communications 
Expo. sponsored by Mobile Radio Technology. 
Las Vegas Convention Center, Las Vegas. Contact: 
Web site www.iwceconexpo.com. 


April 

1-4: ENTELEC, sponsored by ENTELEC. New 
Orleans. Contact: 281-357-8700 or Web site 
www.entelec.org. 


May 

21-24: Telecommunications Resellers Associa- 
tion Spring Conference and Exhibition, spon- 
sored by TRA. Adam's Mark Hotel, Dallas. Con- 
tact: Web site www.tra.org. 
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can’t win 


solid bench. 


You just 


without a good 


C —_ 
Crd 


By 


As every great team knows, it’s not just the 
players that make up a winning team. It’s having 
the right equipment and solid back-up support 
that can make all the difference in the world. 

When it comes to. servicing two-way 
equipment, one of the same 
best teams in the business |= 
is Motorola. We offer jj 
support solutions for all 
your bench requirements - 
from the R2600 family 
of Communication System 
Analyzers...to Chipmaster® 
Surface Mount Rework 
Stations and Fluke® Hand- ~ 
held Meters. 

The fact is, we only team 
up with proven leaders. So 


Motorola, the Motorola Logo and ASTRO are registered trademarks of Motorola, Inc. All other marks are the property of their respective companies. ©2000 Motorola, Inc, 


you can be sure we’ll supply you with dependable 
test equipment and replacement parts to keep your 
radios performing optimally. 

Now, thanks to our new “Test Equipment 
Catalog,” ordering equipment has never been 

“Tiree easier! It’s the fastest way 
i to find exactly what you 
need, when you need it. 
Simply call us today for 
your free copy. Hurry! 
Supplies are limited. 

To make sure you have 
the right players on your 
bench, call Motorola. 
Our servicing solutions 
help ensure you win... 
every time! 
1-800-422-4210 


(AA) MOTOROLA 


Circle (8) on Fast Fact Card 


“Change is inevitable.” — Anonymous. Is such a 
practical phase. It perfectly sums up the plight of the mo- 
bile radio world, as players position themselves against 
new competitors and rethink their marketing strategies. 

Actually, as phrases go, it comes in handy in several in- 
stances. Try il the next lime you are discussing the future 


children’s school carnival. It works in any conversation. 
“There are many ways of going forward, but only one 
way of standing still.” — Franklin D. Roosevelt. Unfor- 


New Vega C-1610 Six Line 
Console with DSP 
Architecture. 


* Dual sequential ‘Tone Line 
Module cards for up to 6 lines 


* Flexible line contiguration for 
either a dedicated two- or 
four-wire full duplex circuit. 
or local control keying 


For all the details, ust call 


1-800-7 52-7 560 


or fax (402) 467-3279 
Email: vega_signal@earthlink.net 
www.vega:signaling.com 


se . 
TELEX. Communications, Inc. 


Circle (9) on Fast Fact Card 


* Vacuum florescent display 


* Squelch and Line activity indicators 
flash upon detecting audio 


* Optional desk microphone. headset, 
handset or gooseneck 


« And much more! 
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EDITORIAL FORUM 


with a colleague or playing the role of palm reader at your 


The times, they are a-changin’ 


tunately, the use of the word “change” 
seems to bring unexplained fear to those 
it will affect. Suggest to the mom-and- 
pop shops that their future lies in 
change, and you might be offered the 
door. Tell your sales team that you may 
be upgrading the product line to head- 
off competition from the cellular folks, 
and you may hear mutinous objections. 

“The more things change, the more 
they remain the same.” — Anonymous. 
You can take comfort in the fact that al- 
though some things change on the sur- 
face, they are still the same, dear source 
of consternation that you’ve come to ex- 
pect. Take the FCC for example. Now, 
there’s an entity you can depend on. 
Sure, this industry paragon has gone 
through some major changes, evolving 
into the new and improved “electronic 
FCC ™ that centers around the Universal 
Licensing System (ULS). Despite these 
massive changes, the FCC is still the 
same lovable rules enforcement and 
technical standards officiating body that 
it’s always been. 

“To change and to change for the bet- 
ter are two different things.” — German 
proverb, The FCC is now focused on pro- 
moting healthy competition and raising 
consumer consciousness, which is an ad- 
mirable goal. However, it is also deter- 
mined to drag the industry kicking and 
screaming into the new century filled 
with Internet access and e-commerce. 
Let’s just hope this ritual is done judi- 
ciously and seamlessly—with few casu- 
alties. Those who don't come along will- 
ingly and submit their paperwork on-line 
will simply be left behind. At this year’s 
IWCE, Roger Noel, chief of the Wireless 
Telecommunications Bureau's licensing 
and technical analysis branch, said that 
those who didn’t register with this on- 
line service wouldn't be doing business 
with the FCC anymore. 

“Change is inevitable, except from 
vending machines.” — Anonymous. 
Change is inevitable, even here within 
our editorial offices. It is with mixed 
emotions that I say “aloha” to this won- 
derful. competent staff and the complex 
wireless telecom industry that I've cov- 
ered for five years as a trade journalist. 
As I move to Intertec’s corporate com- 
munications department, I"ll be watch- 
ing the changes that continue to push this 
industry to its fullest potential, 

—Ramona Isbell 
Executive Editor 


www.emritmag.com 


Whether your system needs indoor 
or outdoor wireless testing... 
Berkeley has the solution! 


Mongoose 


SIGNAL ge 
STRENGTH METER A, ———¥ \, 1 WATT PORTABLE 


ail 


For indoor sweeps 
by propagators. 


* Internal memory stores signal 
Strength 


* Scans up to 21 channels 

« Displays best 3 channels 
simultaneously 

* Data can be output to a PC with 
a serial cable 

* Audio can be heard through the 
headphones or internal speaker 

Includes rechargeable Ni-Cad 
battery/charger 


~ a 
). 
\ 


“Varitronics SYSTEMS 


Liberty Corporate Park, 255 Liberty St., Metuchen, NJ 08840 


INDOOR MICROCELL TEST EQUIPMENT 


www.bvsystems.com/microcell 


Thef ¢ 


TRANSMITTER 
with 
REMOTE CONTROL 


For indoor coverage testing. 


¢ Dynamically adjustable power 
control from 1 milliwatt to 
1 watt output 


Infrared remote control adjusts 
power output, frequency and 
on-off >25 feet 


© Super bright 128 x 128 graphic 
LCD with backlight 


* Battery operated 


CLASS A 
TRANSMITTER SERIES 


». For measuring signal propagation, 
positioning antennas, 
setting power levels 
or validating coverage. 
\), © Available in either 25 Watt Class A, 
j or 45 Watt Class A (10 or 20 Watt 
Class A for PCS) FCC Type Accepted 
Built-in agile frequency synthesizer 
Power control in 0.1 dB increments 
Remote controllable 
VSWR antenna protection 
Weighs 25 pounds 


WIRELESS 
PRODUCTS 


Fax: 732-548-3404 * E-mail: info@bvsystems.com 
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eee 


RUGGED 
HAND-HELD 
SIGNAL 
STRENGTH 
METER 
Measures RF 
propagation 
coverage and 
detects “RF 
Shadows”. 


High measurement rate, more than twice that of 
Dr. Lee’s recommended 40 2 


Internal eight channel differential GPS 
PCMCIA memory system for post processing data 


Tee tenes 


3 Sagres 


PAGING (POCSAG/FLEX) 


IS-136 CELLULAR 
GSM ISM 
LMR PCS 


iDEN/SMR wes 


Custom frequencies 
available upon request. 


Ground zero 


By Robert H. Schwaninger Jr. 


They came with signs and slogans, 
blazing in colors that ran and dripped in 
the spring rain that pounded Washington 
for two days in April. With pierced ears, 
eyes, noses and navels, the throng of 
protestors screamed in the 
streets, demanding assis- 
tance for the world’s poor. 
They were exhorting the In- 
ternational Monetary Fund 
(IMF) and the World Bank 
to change its policies and to 
recognize the needs of the 
third-world countries’ dis- 
enfranchised. 

At the intersection of 
20th and K Street, the pro- 
testors laid down in front of 
police cars. At 20th and 
Pennsylvania, they overran 
barricades and threatened 
the orderliness the police 
were valiantly trying to 
maintain. At 18th and K 
Street, a spokeswoman, 
dressed like a tree, negoti- 
ated with the peace officers 
and brought the political 
reveling to a halt. 

Meanwhile, at 19th and 
K Street, at the geographic 
epicenter of the commo- 
tion, sat my office. If you 
had stood on the front side- 
walk, you could have 
whiffed pepper spray and 
tear gas in the wind. You 
could have viewed the faces 
of the protestors, screwed in 
angry commitment to their 
respective causes, You 
could have heard the chorus of chants, 
slogans and rhymes bursting from 
bullhorns. 

As I watched the protestors in person, 
and on television, | remembered my ex- 
periences of 30 years ago. Back then, 
with tie-dyed regalia, long curly hair 
and bell-bottomed fury, | marched with 
flower children and freaks to protest the 


Schwaninger, MRT's regulatory consultant, is the 
principal in the law firm of Schwaninger & Associates, 
Washington, which is counsel to Small Business in Tele- 
communications. Schwaninger is also a member of the 
Radio Club of America. 


IN THE PUBLIC INTEREST 


Vietnam War. So, my first reaction to 
the protestors I watched last month was, 
“| did my time.” 

The scene triggered some satisfactory 
nostalgia. The late *60s and early °70s 
gave birth to many good (and a few 
lousy) things. One good thing that came 
out of that era was a renewed faith in the 
power of people to change governmen- 
tal policies. Involvement and commit- 


Illustration by John Hayes 


ment could, if sustained. result in a posi- 
tive change for a community or a nation. 
A feeling of hope could be nurtured by 
simply trying to make life better, 

The lousy thing that came out of it 
was a subculture of self-absorption. Of- 
ten, protesters would look to their singu- 
lar cause as being just, without consid- 
ering the effect that their hoped-for vic- 
tory would have on the community as a 
whole. For example, will protecting lab 
animals increase mortality for humans 
because certain kinds of medical re- 
search are not conducted? Will outlaw- 
ing nuclear weapons create global 
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vulnerability? Will a call for religious 
renewal result in greater intolerance and 
restrictions on freedom? If proponents 
of causes do not contemplate the conse- 
quences of victory, then have they 
moved us closer to a better society, or 
are they only satisfying myopic goals? 

With the passage of time and the 
gathering of experience, I have learned 
that my comments and suggestions for 
improving our wireless in- 
dustry must be balanced 
against the effect if we all 
did it “my way.” I have 
learned that the art of 
compromise is an advan- 
tage and to respect the 
changes that technology 
brings. So, while I rant and 
rave, there must be some 
tempering of my assault to 
ensure that my vitriol tar- 
gets the truly deserving. 

I am on the side of the 
local operator and the 
small-business owner. But, 
I would not like to see 
federal subsidies created to 
protect their existence. | 
would not give local op- 
erators a competilive ad- 
vantage, but I believe that 
they should not be disad- 
vantaged by regulation 
that is tailored to fit only 
the largest entities. I ap- 
preciate the need to recog- 
nize a global economy, but 
not at the expense of local 
vitality. I understand the 
need and use of Wall 
Street to further a number 
of economic goals, but I 
do not believe that regula- 
tion should be created to 
reflect the vagaries of 
stock prices. 

I still believe that the use of auc- 
tions by the FCC is wrong. Money 
paid at auction could be better em- 
ployed to invigorate the market via 
construction of competing telecommu- 
nications systems. I believe that 
manufacturers are not entitled to cus- 
tomer lists. I believe that the FCC 
does not own the radio spectrum. | 
believe that the Universal Service 
Fund has strayed from its original 
purpose and is a forced charity that is 
being abused by many recipients. 

I believe that any application freeze 


www.mrtmag.com 


Its a “NO BRAINER™ 
. Battery Analyzer 
& Conditioner 


at your fingertip! 


Easy-To-Use...“Just one Button” gives 
you access to the most technically 
advanced and affordable analyzer/ 
conditioner on the market today! 


The Analyzer I, [tl & Vi Series has standard features 
not found on other systems costing over three times 
as much...including: 

= Charges & analyzes Nickel-Cadmium, Nickel Metal 
Hydride, Lead Acid & certain Lithium lon chemistries. 
Single button operation. 

Four independent charge rates. 

Eight independent discharge rates. sa 
Computer compatable. ae Ee bir Analyzer 12° 
Interchangeable adapter cups. “ ee Pe , 

UL, CSA & CE approved. ans ee |S 

Call for our comprensive detailed catalog Y2er Iie 


that lasts for more than six months is 
detrimental to everyone but the FCC. 


Multi-Channel Remotes for And I believe that the proper function of 
° . the FCC is to regulate and protect, not 
Kenwood -80 and-90 Series Radios to cobble zs industrial ole <—— 


primarily to silence critics and to justify 
a theme of “bigger is better.” 

I would march on the FCC to pro- 
mote greater access to its policy- and 
rule-making functions for disenfran- 
chised entities that are deemed too 
small to matter. 1 would make the 
commissioners hold town meetings 
and answer the questions that con- 
tinue to nag about the direction and 
purpose of the FCC’s mission. 

I would plead with congressmen to 
look past the phalanx of lobbyists to 
see their true constituents who work, 
CPI's MCR411A remote and MCP401 termination panel allow two wire (four-wire hire and pay for homes within their 
optional) control for the -90 series radios. The TSR412A and TSP402 are used districts; to look into the faces of 
with the -80 series radio. Channel up and down, group up and down, nine character small business owners who labor to 
alpha channel identifier, scan, monitor, intercom, and front panel transmit are all improve the local economy. They 
standard features. No programming cables or software are needed. Radio is dedi- should question the actions of their 
cated to remote operation. Many systems are available for other radios. Please 


apa : Af : : ; -olleague Ww Vv i 
call or visit our website for additional information on this or other CPI products. colleagues who would vote to chain 


the FCC to political plans that would 
destroy the vitality of local business. 
941 Hensley Lane + Wylie, TX 75098 But despite my strongly held beliefs, 
=F Voice (800) 869-9128 « Fax (888) 437-5360 | don’t march. I haven’t made a sign in 
www.cpicomm.com decades. And the last time I picketed 
was with the Teamsters Local 688. 
Now, 1 am a lawyer with a lawyer’s 
Circle (51) on Fast Fact Card tools. I don’t picket. | petition. 1 
don’t chant. I argue. I don’t use slo- 
gans. I use citations. And, instead of 
standing outside the Halls of Justice, 
shouting up at “the man” inside, I’m 
inside staring up at a judge and pro- 


REPEATER, ‘ la viding the reasons why my clients, 


my cause, my reasoning makes sense 


PAGING & ? AWS \ Kg : i under the law. 
BASE AMPLIFIERS — ‘ Don’t ask me which one I like better. 


There is something dangerous, glamor- 
ous and inviting about the electricity of 


f © 200 W. UHF Amps under $1000 %, ri seat, Liane agin glia oe 
if 4 erly and boring about the dark- 
} ° 250 W. VHF Amps under $800 5 eee fe world of couirtroors and com- 
i Why Pay More? \ mittee chambers. There’s juice in star- 
5 ing down a cop in riot gear. There’s ci- 
| For over 20 years, Henry Radio has been manufacturing low cost, | vility in the well-timed give and take of 
: reliable mobile amplifiers. All common brands, power ratings and | opposing counsel. 
| configurations are available. Call today for specifications and prices | Out in the street it all seems so real— 


; too real. In the courthouse, it sometimes 
; just feels like a play in which I’m an ac- 
& f tor, saying my lines. But I take comfort 
,' 1 .800.877.7979 7 in knowing that old passion continues to 

f bubble beneath the lines. My zealous 
nature is more controlled, but it is not 
gone. My desire to improve our commu- 
nity is real, even if my methods now are 


; less vocal and with a respectful volume. 
2050 S. Bundy Drive, Los Angeles, CA 90025 Fa So, with these thoughts, I rethink my 


Phone: 310.820.1234 FAX: 310.826.7790 
www.henryradio.com . 


«or visit our web site: www.henryradio.com 


YA 


earlier rumination when I saw the IMF 
protestors filling the streets of Washing- 
ton: “I did my time ... and I’m still do- 

i , ing it.” a 
Circle (13) on Fast Fact Card 
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Out Here, Field-Proven 
Takes On A Certain Significance. 


You can’t always predict where your next job will take you, 
but there is something you can rely on; your Site Master" from 
Anritsu. After years of being dropped, tossed and exposed 
to some of the harshest weather conditions imaginable, 

Site Master has proven to be the world’s best selling cable and 
antenna analyzer. 

Site Master delivers accurate, repeatable performance. A 
field replaceable NiMH battery. And a sleek, lightweight design 


that’s not only easy to carry, it’s extremely rugged. Site Master's 


Site Master 


user-friendly, menu-driven interface is easy to use and requires 
little or no training. And thanks to its ability to identify, record 
and solve a multitude of problems without sacrificing measure- 
ment accuracy, Site Master makes deployment, performance 
verification and maintenance a breeze, no matter where you are. 
For more information call 1-800-ANRITSU or check out 
our website at wwwglobal.anritsu.com. Site Master from Anritsu. 
The preterred choice among leading network operators and 


service providers worldwide. 


/inritsu 


One world. One name. Anritsu. 


©1999 Anritsu Company Sales Offices; United States and Canada. I-800-ANRITSU, Europe 44(01582)433200, 
Japan 81(03)3446-II11, Asia-Pacific 65-2822400, South America 55(21)527-6922, hetp://www.anritsu.com 
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PUBLIC SAFETY: 


Help wanted: Technicians 


Stalking the wily Radioman 


By David O. Dunford 


“June is a-bustin’ out all over,” or 
at least it will be by the time you 
read this. Well, everyone else might 
be happy about the rebirth of life in 
spring, including baby animals, color- 
ful blooming flowers and freshly bud- 
ding trees, but we’re having an ongo- 
ing problem finding radio technicians. 

When he was appointed to the number- 
one spot in the Lenexa Fire Department, 
Kenny Hobbs was the young- 
est fire chief in the state of 
Kansas, so we still call him 
the “Boy Chief.” Kenny is a 
great source of knowledge 
and a master of sayings, 
clichés and golden chestnuts, 
including this dandy: “You 
can get good help, and you 
can get cheap help, but you 
can’t get good cheap help.” 
Profound as this sounds, it 
barely scratches the surface. 
We’ve been having trouble 
finding any help at all, which, on reflec- 
tion, makes no sense at all. Our small or- 
ganization isn’t that different from other 
shops or firms seeking technical support 
staff members. The metropolitan Kansas 
City area, where we are located, is fairly 
rich with high-tech, electronics-based em- 
ployers, and the area has its share of quali- 
fied technical schools, colleges and uni- 
versities. So, why can’t we locate and re- 
cruit a radio technician? 

A brief survey (phone calls to three of 
my counterparts in the area) revealed that 
there really isn’t a pool of radio techni- 
cians from which to draw because that 
unique creature, Radioman, is an evolu- 
tionary aberration. 

Say what? 

Simply put, we cannot hire what we 
need and want because Radioman doesn’t 
exist outside his native habitat. So, we set 
about to locate, observe and learn about 
this elusive creature. 

Studying Radioman closely, we find his 
lair usually to be a smal] den with the 
smoky scent of pine resin and the com- 
mingled aromas of coffee, tobacco and 
scorched Formica countertop. Radioman 
frequently eats with his hands and con- 
sumes food wrapped in sheets of paper or 


thin cardboard. Radioman seldom leaves 
his lair, preferring to remain in its protec- 
tive confines with his environment of elec- 
tronic devices. When Radioman does 
emerge, it is often with a companion, and 
they travel in motorized metal containers 
that rattle and clank loudly, each laden 
with an abbreviated collection of the arti- 
facts and effluvia found only in the den. 
In an open area, Radioman sets 
about his tasks, remains shy, and is 
not easily distracted from his work. 
Our observations clearly show that 


Photo courtesy of Paul Zeppa, RF Imaging and Communications 


Radioman is a unique creature. 
Perhaps, then, the best way to attract 
Radioman to our shop is to snare an in- 
cumbent technician away from a competi- 
tor (that is, stealing from a former friend 
or business partner) and hope that 
Radioman won't be lured away again 
later. The worst we can hope for is a series 
of new-hire interviews in which none of 
the candidates is really Radioman, but all 
of whom bring three intellectual posses- 
sions: |) Extensive digital training (they 
will call it experience), which is shy of any 
exposure to RF (except for watching a pot 
pie cook in the microwave oven); 2) The 
conviction that they should immediately 
start work in a “management position” 
(like maybe “manager of file cabinet al- 
phabetization” or “director of control 
cable cleaning and coiling”); 3) The in- 
grained attitude that they are interviewing 
us to see if our outfit measures up as a 
“workplace and lifestyle fit” for them. 
Cheer up! Things could be worse (and 
may get that way yet). The candidates 
could ask if “deceased” means “dead,” as 
an insurance industry acquaintance re- 
ported, Or they could profess to have an- 
tenna installation experience, but do not 
climb towers and do have a fear of heights. 
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Perhaps this railing about employable 
candidates is founded in the familiar man- 
tra so frequently chanted by aging manag- 
ers (and the older generation in general) 
that states simply that “Kids today are no 
good.” Not only have I professed this very 
thought, but I've even heard myself saying 
it out loud (which combines nwo of the 
first signs of senility). But this really isn’t 
true, Both our sworn and civilian staffs 
liberally comprise younger people, most 
of whom are eager for challenges and only 
lack basic guidance and leadership to 
meet them. 

I have finally concluded that we must 
squarely face the truth about Radioman: 
While he is an ingenious and adaptive 
character, cellular replication isn’t provid- 
ing adequate numbers of his 
replacements. But the sec- 
ondary truth is that Radio- 
man is really “made, not 
born,” which means that a 
period of conditioning (shop 
training program) might 
transform a regular human 
into Radioman, We’ve al- 
ways insisted on two-way 
experience for applicants, 
but so few possess any fa- 
miliarity with RF that 
we've turned to a loosely 
organized in-shop training program, and 
it’s been successful for us. 

As a public safety entity, we have the 
luxury of starting our new techs on the 
basics of installation with a seemingly 
endless supply of city vehicles. As the 
individual’s interest grows (and migrates), 
we try to sustain them with more specific, 
product-oriented training. We’ve found 
that the training that combines operating 
theory with equipment specifics works 
well. Because there isn’t a progression of 
technical sophistication with the various 
equipment and products, we’ve found that 
the techs are eager to share their experi- 
ences and knowledge with each other. Our 
goal in all this is to encourage technical 
familiarity with system equipment as well 
as the development of good judgment. 
improved learning skills and a personal 
streak of self-confident independence— 
all of which are characteristics of the 
wily Radioman. | 


Dunford, MRT's public safety consultant, is manager 
of technical services for the Lenexa, KS, police depart- 
ment. He is a member of the Radio Club of America and 
a member and past president of the Kansas Chapter of 
the Association of Public-Safety Communications Offi- 
cials—International, You can email Dunford at 
mrt@intertec.com. 
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TECHNICALLY SPEAKING 


The spectrum analyzer—a primer 


By Harold Kinley 


Over the past several years, the 
spectrum analyzer has become indis- 
pensable to the land mobile radio 
technician. Although functionally 
similar to the oscilloscope, the spec- 
trum analyzer conveys different infor- 
mation. The display on an oscillo- 
scope is a plot of amplitude in the 
time domain, or an amplitude vs. time 
plot. The spectrum analyzer produces 
a display of amplitude in the 
frequency domain, or an amplitude vs. 
frequency plot. 

The spectrum analyzer is useful in 
studying interference and in trouble- 
shooting radio equipment. This month 
we will take a closer look at some of the 
more important specifications and fea- 
tures of the spectrum analyzer and how 
it aids land mobile radio work. 


The instrument 

Basically, the spectrum analyzer is a 
superheterodyne receiver with special 
filters, attenuators, amplifiers and dis- 
play. High-end models feature many 
other special enhancements to extend 
and expand the usefulness of the instru- 
ment. Figure | below shows a simplified 
block diagram of a scaled-down version 
of a spectrum analyzer. At the far left is 


GENERATOR 


DISPLAY 


the input attenuator, followed by the in- 
put filter, The RF signal is fed into the 
mixer along with the swept local oscil- 
lator signal. The sweep generator also 
controls the display so that the horizon- 
tal sweep of the display is synchronized 
to the sweep of the local oscillator. 

The bandwidth filter determines the 
basic resolution of the spectrum ana- 
lyzer. After the bandwidth filter, the sig- 
nal is fed to the logarithmic amplifier. 
This allows a greater range of signal am- 
plitude to be displayed on the screen of 
the spectrum analyzer. The signal is then 
detected, cleaned up by the video filter 
and applied to the display circuitry. 

Most spectrum analyzers are more 
sophisticated than the one depicted in 
this block diagram. Modern spectrum 
analyzers are digitized and controlled 
by microprocessors, which provides for 
programmability and greater versatility 
of the instrument. 

The user does not always need all of 
the special features and enhancements 
provided by such a sophisticated instru- 
ment when performing general shop- 
type work; however, many times such an 
instrument will reveal problems that 
cannot be detected by the lower-quality 
“service-lype” instruments. However, a 
service-type spectrum analyzer is better 
than none at all. Don't mistake the 


VIDEO | 
FILTER 


Figure 1. A block diagram of a basic spectrum analyzer. 
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Photo 1. Typical signal display (10:1). 


spectrum display provided by many 
service monitors as a spectrum analyzer. 
Although some service montiors are 
better than others, none can equal a 
stand-alone analyzer instrument. 


Basic requirements 

Certain basic requirements should be 
considered when purchasing a spectrum 
analyzer: 
p> Stability — Instrument stability is 
important for maintaining a steady sig- 
nal display on the screen over time. In- 
stability will manifest itself as a con- 
stant drift of the display, especially 
when lower scan-width settings are 
used, The scan width refers to the 
frequency span per division, or the 
sweep width setting of the instrument. 
For example, if the scan width is set to 
IMHz/div, and 10 horizontal divisions 
are on the graticule, then the total scan 
width is |OMHz. 
> Frequency range — The instrument 
must be able to cover the desired fre- 
quency range. Typically, the spectrum 
analyzer used in land mobile radio work 
should, at a minimum, cover the fre- 
quency range of 100kHz to 1,000MHz. 
More is better—but more expensive, too. 
pb Scan width — The scan width deter- 
mines how much (or how little) of the 
spectrum is displayed on the analyzer 
screen. At LOOMH2/div, the total sweep 
width is 1,000MHz (for 10 horizontal 
divisions). Expect to see lots of clutter 


Contributing Editor Kinley, MRT's technical consult- 
ant and a certified electronics technician, is regional 
communications manager, South Carolina Forestry 
Commission, Spartanburg. SC. He is the author of Stan- 
dard Radio Conmunications Manual, with instrumen- 
tation and Testing Techniques, which is available for 
direct purchase. Write to 204 Tanglewylde Drive, 
Spartanburg, SC 29301. 

Kinley’s email address is hkinley@home.com. 
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at that scan width from an off-the-air 
display—especially with the instrument 
set for medium to high sensitivity. Such 
a setting might be used to search for an 
interference signal or to look at the har- 
monic of a transmitter signal while si- 
multaneously trying to view the funda- 
mental, The /owest scan-width setting is 
important, too. For example, to view the 
individual sidebands of a FM transmit- 
ter, modulated by a 1kHz tone, the scan 
width should be set to 1kHz/div to sepa- 
rate the individual sidebands by one di- 
vision. Some spectrum analyzers do not 
provide such a low scan-width setting 


because they don’t have sufficient 
resolution required for viewing this type 
of display. 

& Resolution bandwidth — This is an 
important specification for a spectrum 
analyzer. The resolution bandwidth de- 
termines how far apart (in frequency) 
two (or more) signals must be to be re- 
solved into separate and distinct dis- 
plays on the analyzer, For example, if 
two signals are [kHz apart, a spectrum 
analyzer with a resolution bandwidth of 
10kHz could not resolve the signals into 
separate displays. Generally speaking, 
the resolution bandwidth should be 
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Photo 3. Detall of Photo 2 components. 


about 10% of the signal separation for 
good resolution on the analyzer dis- 
play. For example, to display two or 
more signals that are 1kHz apart, the 
resolution bandwidth should be set to 
100Hz, and the scan width should be 
set to 1kHz/div. 

p> Sensitivity — Spectrum analyzer sen- 
sitivity will determine the minimum 
level of a signal that can produce a us- 
able display, This will, in turn, depend 
on the noise floor or noise figure of the 
spectrum analyzer. The minimum de- 
tectable signal will not be less than the 
noise floor of the analyzer. The noise 
floor will depend on the resolution 
bandwidth and the video filter used (the 
greater the resolution bandwidth, the 
higher the noise floor). All other things 
remaining the same, decreasing the 
resoluuion bandwidth by a factor of 10 
will drop the noise floor by 10dB. For 
example, if the noise floor is —110dB at 
a resolution bandwidth of 1OkHz, then 
the noise floor will drop to —120dBm at 
a resolution bandwidth of [kHz, A point 
is reached where further dropping the 
resolution bandwidth by a factor of 10 
does not result in a 10dB improvement 
in the noise floor. [If a signal input is 
equal to the noise floor of the analyzer 
(at a particular resolution bandwidth 
setting), then a 3dB “bump” will appear 
on the analyzer display. Because the in- 
put signal is equal in level to the noise 
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floor, the two factors combine to be 
twice as much, or 3dB greater, than the 
noise floor, 

p> Input level —It is important that the 
input level to the spectrum analyzer be 
kept within the maximum rating of the 
instrument. The maximum rating is usu- 
ally noted at the input connector. Ob- 
serve this precaution at all times. High 
input levels can also cause overloading, 
which results in compression of the sig- 
nal level and production of intermodu- 
lation components. According to the 
specifications for the Tektronix 495P 
spectrum analyzer, the third-order 


intermodulation product of two on- 
screen signals, within any frequency 
span, will be at least 70dB down. 


Typical displays 

Photo | on page 18 shows a typical 
signal display. At this resolution band- 
width, not much can be learned about 
the modulation or sideband components 
of the signal. The scan width is 1MHz/ 
div and the resolution bandwidth is 
100kHz. This 10:1 ratio of scan width to 
resolution bandwidth produces a good 
display. However, for any modulation 
sideband components to be viewable, 
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Photo 6. Display result from Figure 2 setup. 


the scan width and the resolution band- 
width must be reduced. 

Photo 2 on page 20 shows a 
frequency-modulated signal (lkHz 
modulating tone). At this resolution the 
individual sideband components cannot 
be seen or studied. Reducing the resolu- 
tion bandwidth and the scan width al- 
lows the individual sideband compo- 
nents to be viewed and studied in detail, 
as shown in Photo 3 on page 20. 

Photo 4 above shows an off-the-air 
signal centered around 162.5MHz. At 
the center of the screen, there is one sig- 
nal (or, possibly, two signals) in close 
frequency spacing. Photo 5 above shows 
the same signals with improved resolu- 
tion. We can now see that there are three 
different signals here that were obscured 
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by the poor resolution in the display in 
Photo 4. You might recognize these as 
weather channels at 162.400MHz, 
162.475MHz and 162.550MHz. 

Photo 6 on page 22 shows a display 
resulting from the equipment setup 
shown in Figure 2 above. Here, a broad- 
band noise generator, followed by a 
broadband RF amplifier, is connected to 
the input of the spectrum analyzer. With 
the scan width set to 1OMH7z/div and the 
center frequency set to 1OOMHz, the 
spectrum scan is from SOMHz to 
150MHz. The display shows the re- 
sponse of the broadband noise generator 
and amplifier combination. The display 
in Photo 6 is quite noisy because no 
video filter is inserted. Photo 7 top, left, 
shows the same setup with the insertion 


Photo 7. Filtered display, 


Photo 8. FM broadcast filter ‘in.' 


BROADBAND | BROADBAND ANALYZER E 
RF NOISE [ RF = 
AMPLIFIER |. 


SPECTRUM | 


Figure 2. A broadband RF noise generator followed by a broadband RF amplifier can be used 
to check the frequency response of frequency-sensitive devices, 


of a 3kHz video filter as indicated at the 
bottom of the CRT screen. The filter 
provides a much cleaner and thinner 
trace for observing the frequency vs. 
amplitude response of frequency- 
sensitive devices, such as filters. The 
amplifier that is used in Figure 2 has a 
built-in FM-band notch filter that can be 
switched “in” or “out” as desired. In 
Photo 8 at the left, the FM broadcast 
band filter has been switched “in,” 
which is evident from the response 
curve shown on the CRT. 

Photo 9 on page 26 shows a display 
resulting from the equipment setup 
shown in Figure 3 on page 28. This 
setup is used to check the bandpass 
response of a notch filter in the VHF 
highband. In Photo 9, you will notice 
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Phota 9.Notch filter bandpass response. 


that the frequency marker (the bright dot 
indicated by the red arrow) is placed 
over the deepest point in the notch re- 
sponse so that the notch frequency can 
be determined more accurately. As 
shown on the frequency marker readout, 
the frequency of the notch is 154.1MHz. 

Another way that the filter response 
could be checked is shown in Figure 4 on 
page 28. Here, a signal generator (VFO 
type) is manually tuned across the notch 
frequency of the filter while the spec- 
trum analyzer is set to maximum hold 
mode. As the signal generator is tuned 
across the notch frequency of the filter 
the filter’s response is “painted” on the 
screen and “frozen” on the display until 
the “max hold” is disabled. See Photo 
10, top, right. 

Photo 11 at the right shows an off-the- 
air display. Here, a taxicab company op- 
erating at 152.450MHz competes with a 
digital paging signal at 152.480MHz. 
(Looks like a little conflict here.) Imag- 
ine a taxicab operating near the paging 
transmitter and trying to hear the base 
station. The taxicab signal can also in- 
terfere with a pager that may be near the 
cab company's transmitter location. 


Tips and techniques 

Some precautions should be ob- 
served, and special techniques can be 
used, to get the most benefit from the 
spectrum analyzer and to avoid some 
common pitfalls: 
> Scan loss — Using a sweep rate that 
is too high can cause serious amplitude 
distortion of the CRT display. When this 
happens, the amplitude of the display is 
less than it would be for a proper sweep 
rate. This is called scan loss. To check 
for a scan loss condition, reduce the 
sweep rate and watch for an increase in 
the amplitude on the display. If the am- 
plitude of the display increases when 
the sweep rate is reduced, then a scan 
loss condition was occurring, and the 
sweep rate must be lowered for an accu- 
rate amplitude display. 


26 MOBILE RADIO TECHNOLOGY June 2000 


Photo 10. Frozen filter response. 


Photo 11. Interfering signals. 


For large scan widths, the sweep must 
be slow or the resolution bandwidth 
must be wide. Some spectrum analyzers 
have interlocking controls so that the 
proper sweep rate is selected for the 
scan width and for the resolution band- 
width. Other analyzers have auto reso- 
lution controls that automatically select 
the proper resolution bandwidth for se- 
lected sweep rate, scan width, video fil- 
ter, etc. Some have warning indicators 
that warn the operator when the display 
is not calibrated because the sweep rate, 
scan width, resolution bandwidth or 
video filters are not properly set. 
> Overioad — If the spectrum analyzer 
becomes overloaded, intermodulation 
distortion products can be generated. 
These might be mistaken for real sig- 
nals on the display. To determine 
whether a signal is real or false, simply 
increase the attenuator setting. A real 
signal will show a decibel-for-decibel 
drop. A second-order intermod product 
will show a 2:1 drop. A third-order in- 
termod signal will show a 3:1 drop. So, 
if the signal display drops more than the 
attenuator change, it is a false signal, 
generated internally. Some spectrum 
analyzers have special provisions for 
identifying false signals. 

p Dynamic range — When you are 
trying to view a weak signal] in the 
presence of a strong signal, the limited 
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Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


* Rack-mount and mobile systems 


* Warnings digitally recorded for 
DTMF access and playback 


* Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 
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Figure 3. The broadband noise generator, along with the amplifier, is used to test the fre- 


quency response of the notch filter. Because the noise generator provides noise at a broad 
range of frequencies, the spectrum analyzer frequency display graphs the response of the 
filter over the range of the spectrum analyzer frequency sweep. 


BROADBAND RF 
AMPLIFIER 


FIGURE = 4dB 
GAIN = 20dB 


SPECTRUM 
ANALYZER 


~ NOISE 
FIGURE = 340B 


OVERALL NOISE 
FIGURE = 14.4dB 


Figure 4, The addition of the RF amplifier ahead of the spectrum analyzer improved the over- 


all noise figure from 34dB to 14.4dB. 


dynamic range of the analyzer may 
cause the weak signal to be reduced in 
amplitude. A high-pass filter can be 
used to reduce the amplitude of the 
fundamental signal while passing the 
harmonic(s). The insertion loss of the 
filter at the fundamental frequency 
must be factored into the calculations 
to determine the level of the harmonic, 
relative to the fundamental frequency. 
> Sensitivity —To improve the sensi- 
tivity of the spectrum analyzer, a wide- 
band preamplifier can be placed ahead 
of the spectrum analyzer input. Let's say 
that a wideband RF amplifier with a 
gain of 20dB and a noise figure of 4dB 
is used ahead of the spectrum analyzer, 
as shown in Figure 4 above. Suppose 
that the spectrum analyzer has a noise 
floor of —100dBm at a resolution band- 
width setting of 1OkHz. This would 
represent a noise figure of 34dB. Adding 
the preamplifier ahead of the spectrum 
analyzer (as previously described) 
would yield a total system noise figure 
of 14.4dB. This represents an 
improvement in the overall noise figure 
of almost 20dB. Thus, the sensitivity 
improvement is significant. 


28 MOBILE RADIO TECHNOLOGY June 2000 


The right tool for the right job 

The requirement for a spectrum 
analyzer depends, of course, on how 
the spectrum analyzer is to be used. 
How precise are the measurement re- 
quirements? Is portability important? 
What about power supply require- 
ments? Must the analyzer run on bat- 
tery power? If the analyzer is to be 
used in the field frequently, it must 
be rugged and lightweight. 

With the crowded spectrum in 
which we work, interference issues 
are popping up more often. The 
spectrum analyzer is an excellent 
tool to search out and identify pos- 
sible interference signals. The best 
advice when purchasing a spectrum 
analyzer is to buy the best instru- 
ment that your budget will allow. 
Then, learn everything you can about 
the operation of the particular instru- 
ment so that the maximum use can 
be made of the instrument. Read the 
manual. Observe all precautions, and 
treat the instrument with care and re- 
spect. It can really save the day 
when properly used. 

Until next time ... stay tuned! | 
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Ultra-Q is the right choice 
for solving your interference 
problems...and is now avail- 
able at VHE UHE Cellular, 
and PCS frequency bands. 
Applications within these frequency 
bands coincide with the narrow bandwidths used in 
fvo-way communications for voice and data. 
Bandwidths are available matching the receiver bandwidths 
of 25 KHz, 12.5 KHz and 6.25 KHz. 
Ultra-Q eliminates the need for bulky and multiple 
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single-frequency band stop filters as it is a 
UHF Fee frequency agile bandpass filter with 
an extremely high Q. 
Similar to the original 
Ultra Q designed for MAS 
applications, gain—along with nar- 
row band filtering —is provided 
via this modern programmable active low-noise filter. 
Custom designs are available upon request. For more 


details, contact us via the information. below, 


It's the choice of filter that’s always up to par. 


Ultra-Q Active Bandpass Filter 
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560 Syivan Ave. 3rd FI., 
Englewood Cliffs, NJ 07632 


Phone 201-227-0066 /: Fax 201-227-0067 


E-mail mail@aerocomminc:com 
Web www.aerocomminc.com 


Growing Hitachi Denshi’s business in Japan depends in part on growing its business 
in the United States and elsewhere. OEM agreements, licensing ComSpace’s DCMA 
technology and merging with its sister companies figure in Hitachi Denshi’s success plan. 


By Don Bishop 


Hitachi Denshi Ltd., a Tokyo-based 
affiliate of Hitachi Ltd., has long been 
known as an origina] equipment manu- 
facturer (OEM). Through the years, its 
mobiles, portables and repeaters have 
been available in the United States 
through the sales and distribution busi- 
ness first known as Midland, then as 
Intek Global, and currently as Securicor 
Wireless. The Hitachi products also are 
sold by Midland Canada and Midland 
Europe, which are separate, unrelated 
businesses from Securicor Wireless. 

Hitachi Denshi took an unprecedented 
step in March. It invested in ComSpace, 
a Dallas company that is developing a 
spectrum-efficient technology using 
digital modulation. ComSpace’s tech- 
nology, called digital-channel, mulrti- 
carrier architecture (DCMA), places as 
many as eight voice channels into a 


25kHz-wide bandwidth—the same 
bandwidth that would be taken by acon- 
ventional frequency-modulated voice 
channel. Hitachi Denshi’s equity invest- 
ment is only a few percentage points, 
“but itis the first ime we have invested 
in a foreign company,” said Kazuo 
Suzuka, general manager of Hitachi 
Denshi’s Land Mobile Radio Division. 

Japan’s Ministry of Post and Tele- 
communications (MPT) wants Hitachi 
Denshi and other suppliers to offer spec- 
trum-efficient land mobile radio com- 
munications equipment for use in Japan 
at a reasonable price. The MPT’s desire, 
coupled with Hitachi Denshi’s need for 
economy of scale to meet price points, 
drives the company to seek outlets for 
its products worldwide. 

Cultural, economic and regulatory 
differences slow the acceptance of new 
products in some parts of the world, in- 
cluding the Pan-Pacific region, forsome 
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companies such as Hitachi Denshi, 
Worldwide land mobile radio product 
sales are estimated to total $11 billion 
annually, and as much as $5 billion is 
sold in the United States alone. Motorola 
has the lion’s share of U.S. sales. 

In Japan, Hitachi Denshi offers 
frequency-division, multiple-access 
(FDMA) land mobile products (with 
utility companies as foremost custom- 
ers), and time-division, multiple-ac- 
cess (TDMA) land mobile products 
(with local government agencies as 
primary customers). 

“With DCMA, we now have three 
technologies for digital migration in Ja- 
pan,” Suzuka said. 

The Japanese land mobile radio mar- 
ket is estimated to be about one-eighth 
the size of the U.S. market, or about 
$600 million in annual sales. Compet- 
ing with Hitachi Denshi for the “box” 
business (mobiles and portables) are 
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Kenwood, Icom, Yaesu and Motorola. 
among others. Competing with Hitachi 
Denshi for large system sales are 
Panasonic, Mitsubishi and NEC—com- 
panies that Suzuka said do little or no 
international business in two-way radio. 
“If we were to sell radios only in Ja- 
pan, we could not be competitive,” he 
said. “We want large quantity produc- 
tion that will affect box pricing and that 
will meet the MPT’s desire for a reason- 
able price and spectrum efficiency.” 


ComSpace 

Suzuka had compliments for 
ComSpace, for which Hitachi Denshi 
will supply DCMA product as an OEM. 
In addition, Hitachi Denshi will license 
the technology and will manufacture 
and distribute DCMA products under 
the Hitachi brand, first in Japan and Asia 
and later in other parts of the world. 

“ComSpace is a very good engineer- 
ing company and a capable organiza- 
tion,” Suzuka said. 

Hitachi Denshi is prepared to add to 
its own engineering staff, if that is neces- 
sary, to support the OEM and licensing 
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strategizes 


Be 


agreement. In addition, several Hitachi 
Denshi engineers are being placed at the 
ComSpace facility in Coppell, TX, to as- 


Kazuo Suzuka, general manager of the Land 
Mobile Radio Division, Hitachi Denshi, To- 
kyo, wants to use the combined strengths 
of Hitachi Denshi, Kokusai Electric and Yagi 


Antenna in the two-way radio business. 


tWo-way rate: growth 


sist with the cooperation between the 
two companies. 

Suzuka added: “The technology itself 
is good for two-way radio. DCMA 
makes it easy for the small operator to 
migrate to digital quickly and easily 
with the same or better coverage. The 
base station controller is inexpensive, 
and the configuration uses the existing 
antenna system.” 

Even with Hitachi Denshi’s supplier 
arrangements with Securicor Wireless 
and ComSpace, the company is talking 
with other two-way radio manufacturers 
about OEM agreements, too. Its discus- 
sions continue with Relm Wireless, a 
manufacturer in West Melbourne, FL, 
that has purchased some FM two-way ra- 
dio tooling housed at the Hitachi factory 
in Japan. An announcement that Hitachi 
Denshi was discussing an OEM arrange- 
ment with Relm Wireless spurred the 
Florida manufacturer’s stock price from 
$3 to $9 per share in one day, reflecting 
Hitachi Denshi’s reputation. 

Hitachi Denshi would like to see an 


Bishop is editorial director. 
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.. informal interest group pro- 
; mote DCMA as a defacto 
e digital standard. The com- 
} pany may be able to facilitate 
> such a group through its 
; OEM contracts. 

ComSpace offers DCMA 
technology licenses to manu- 
 facturers fora fee. ComSpace 
F can also provide engineering 

ae RO OT Mme services for assisting in 
Model 2000-800 Odyssey mobile radio from ComSpace DCMA product development. 
uses digital-channel, multicarrier architecture (DCMA) Suzuka said that licenses 
at 800MHz with digital LTR trunking and 3W pulsed = fo, competing digital tech- 


average power output. : ° . Fi 
it 2 nologies, including inte- 


W,, let high noise compromise job site 
communication? Just add a David Clark 
Company Noise Attenuating Headset and 
Radio Adapter Cord to your two-way radio 
or cell phone and experience crisp, clear 
communication. You'll also protect your 
hearing and eliminate the hazard of clumsy 
and confusing hand signals. 


® High quality Noise Attenuating Headsets with 
Certified NRR of 24 dB. 

® Over-The-Head, Single Ear or Behind-The-Head 
style for use with safety caps, helmets, etc. 

¢ Boom-mounted or Throat microphones. 

¢ Voice-Activated (VOX) or Push-To-Talk 
systems. 

* Adapter Cords for over 300 Two-Way 
Radio models. 


Improve safety on the job through better communication. 
Test one of our systems on your job site. Call toll-free: he 


1-800-900-3434 


David Clark coupany 
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360 Franklin Street, Box 15054, Worcester, MA 01615-0054 U.S.A. 
TEL: (608)751-5800 E-Mail: sales@davidclark.com FAX: (608)753-5827 
Visit our web site at www.davidclark.com 
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grated digital enhanced network (IDEN) 
and terrestrial trunked radio (TETRA) 
are expensive. Those two technologies 
focus on networking, which Suzuka said 
many small operators do not need, and 
which makes infrastructure more expen- 
sive. DCMA offers a reasonably priced 
alternative, opening the door wider to 
Hitachi products in the United States 
while once again helping the company 
to compete in Japan. The more common 
DCMA becomes, the more it will help 
to reduce costs. 

“Two-way radio is expensive in Japan, 
compared to elsewhere,” Suzuka said. 

He named Motorola as the only non- 
Japanese company to have made much 
progress in selling two-way radios in Ja- 
pan, whereas Nokia, Ericsson and 
Motorola sell cellphones in Japan. 
Motorola’s Japanese entry came after a 
long struggle with authorities that re- 
sulted in a market allocation. 


Strategy 

Suzuka explained that Hitachi 
Denshi’s land mobile radio strategy in- 
volves three steps. The first step, which 
already has been accomplished, is the 
OEM agreement with ComSpace. 

The next is a second OEM agreement 
to make DCMA equipment. Suzuka said 
that Hitachi Denshi’s license with 
ComSpace makes such an agreement 
possible, though none has been ex- 
ecuted yet. 

The third is the distribution of radio 
communications equipment under the 
Hitachi brand, 

“My dream is our own branded orga- 
nization,” Suzuka said, though he per- 
ceives that it may 
take several years 
to accomplish, if 
at all. 

For now, he 
said that Hitachi 
Denshi is pleased 
that people know 
the company is a 
two-way radio 
manufacturer, re- 
gardless of whe- 
ther its own name 
is on products. 


Hitachi Ltd. 
Hitachi Den- 
shi’s parent com- 


Hitachi's FT series 
of portables, sold 
in Japan, use a 
lithium-ion battery. 
They are available 
with 5W output for 
VHF and UHF. 
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re Wide Range: 2 to 3600 MHz, B ird’s Model 5000 is the industry's first hand-held, 
0.1 to 10,000 Watts. digital-display power meter for analog and digital RF 


® #5% Rdg. Accuracy for Analog systems. But, we didn't stop there. 


or Digitally-Modulated RF. We gave the Model 5000 a separate, dual-element 
sensor tor simultaneous forward and reflected 
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for Simultaneous Forward range of any Bird power meter. The ruggedness and 
and Reflected Readings. portability you need, regardless of where the job 


takes you. And much more. Call, write, or 
fax for complete details on this amazing 
digital power meter. Or, visit our web site 
and download the brochure now. 
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Hitachi's MR series of 
mobiles, sold in Japan, 
offer LOW output for VHF 
and UHF. This unit in- 
cludes a messaging 
microphone. 


©° HITACHE 9 
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pany, Hitachi Ltd.. owns about 60% of 
Hitachi Denshi, a radio and video equip- 
ment manufacturer. 

Hitachi Ltd. also owns part of Kokusai 
Electric, a Japanese company that makes 
wireless network infrastructure equip- 
ment. Kokusai Electric has supplied the 
infrastructure and terminals for the cel- 
lular system operated by NTT DoCoMo. 
The company also supplies pagers and 
microwave equipment. 

Another Japanese company partly 
owned by Hitachi Ltd., Yagi Antenna, is 
known as an antenna manufacturer. It 


also constructs towers, 
antenna systems, cable 
television systems and 
base stations. 

On Oct. I, the three 
companies, Hitachi Den- 
shi, Kokusai Electric and 
Yagi Antenna, will be 
brought together in a 
merger initiated by 
Hitachi Ltd. The name for 
the enterprise following 
the merger has not yet 
been settled. Each com- 
pany wants its name rep- 
resented, and how that 
will be resolved is uncer- 
tain. For now, the name is 
given as “Hitachi Kokusai Electric.” 
Hitachi Ltd. will own an estimated 30% 
to 40% of the post-merger enterprise. 

Suzuka said that the three companies 
had complementary businesses that 
competed little with one another. Com- 
bining them could bring strengths in 
serving customer needs that exceed the 
individual companies’ abilities. 

“I want to use these strengths in the 
two-way radio business,” Suzuka said. 


Market outlook 
Suzuka opined that the two-way radio 
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Advanced Battery Systems, Inc. 
Holbrook, MA 
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business might be shrinking, although if 
it is, the pace is gradual. At the same 
time, he said that emergency communi- 
cations, which are not supported by 
public networks, remain an ideal appli- 
cation for two-way radio. 

“Two-way radio is a niche business 
that may never disappear,” he said. 

Suzuka expects the number of com- 


| This concept version shows what a 
ComSpace DCMA portable may look like. 


petitors to decline as fewer manufactur- 
ers support two-way radio. Even so, he 
said that the demand for two-way radio 
communications equipment is impor- 
tant to Hitachi Denshi. 

Although Suzuka said that voice 
communications is at the core of two- 
way radio, other technologies will ex- 
pand as complements. He cited data 
communications, location systems, te- 
lemetry, multimedia and Internet access 
among the technologies that comple- 
ment two-way voice communications. 

With two U.S. OEM agreements in 
hand and more possible, with DCMA 
as a third digital migration technology 
for use in Japan and around the 
world, and with additional strength 
from merging with Kokusai Electric 
and Yagi Antenna, Hitachi Denshi 
stands ready to grow its share of the 
land mobile radio market. a 
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Most RF equipment has some protection— but is yours 
enough? Research shows 90% of strikes are between 
1kA and 50kA and almost a third of all strikes range 
from 20kA to 100kA! Energy fields, even from 

an indirect strike, can implant crushing voltages 

on RF transmission lines. 


If your lightning protectors are not multi-strike rated 
at higher surge levels you risk losing revenue and 
customers. 


Experienced engineers, site managers and designers 
know that good protection is no accident. That's why 
they bet on HUBER+SUHNER lightning protectors 

in all their critical applications. 
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Mobile radio.is anenterprise-\vide component 
in the largest.aerospace company in the World. 


™ Bs, 


By Thomas G, Dolan 


Thanks, in part, to coordination by 
mobile radio, Boeing aircraft start “fly- 
ing” before they are even built— 
suspended from cranes and moving as 
they are constructed. The incredible 
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complexity of this task makes accurate 
communications vital, and mobile radio 
plays an integral part of that process. 
Mobile radio at Seattle-based 
Boeing is considered not as a stand- 
alone operation but rather as part of 
an enterprise-wide endeavor. Shel 


June 2000 


Bentley, senior manager of frequency 
management services said Boeing’s 
use of private internal wireless allows 
the company to “enhance our quality 
assurance and competitiveness and 


Dolan is a freelance communications writer, 
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Time to go Wireless? 


Add sizzle to your products with 
Novatel Wireless’ CDPD data 
modems. Boost your product's per- 
formance with remote monitoring 
capabilities, increasing productivity 
and decreasing maintenance costs. 


Our Custom Engineesing team 

solves your tear headaches, 
getting you to B oa 
market faster. 


With the 
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OPENING PAGE: The control room at a Boeing assembly plant is a nerve center combining 
radio dispatch, intercom, CCTV and computer systems monitoring. 

ABOVE: Boeing's Everett, WA, plant, expanded for construction of the 777-100, is a 98- 
acre indoor RF environment that seems like an outdoor one. 
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The Power You Need 
Wherever You Need It 


From remote mountaintops to desert plains, 
Applied Power Corporation has the right power 
solution for you. Applied Power is the leader in 
providing reliable, cost effective photovoltaic/ 
hybrid power solutions, offering the only complete 
solar power systems in the industry that are FM 
Approved and UL Certified to meet the highest 


* SCADA/Telemetry Gi) 
*  Street/Area/Sign Lighting 
* Navigational Aids <fu> 


* UHF Telephone APPROVED 


help us maintain our competitive edge 
in the global market.” 

Boeing truly is a global company. 
After its merger in 1977 with 
McDonnell Douglas, and its 1996 ac- 
quisition of the defense and space units 
of Rockwell International, Boeing be- 
came the largest aerospace company in 
the world. Its history mirrors the history 
of aviation. Boeing is the world’s larg- 
est manufacturer of commercial jetlin- 
ers and military aircraft, and it is the 
nation’s largest NASA contractor, 
Boeing also manufactures rotorcraft, 
electronic and defense systems, mis- 
siles, rocket engines, launch vehicles, 
and advanced information and commu- 
nication systems. /See “Wireless on the 
Wing” on page 40.] Revenues for 1996 
were $22.7 billion; for 1997, $45.8 bil- 
lion; and for 1998, $56.2 billion. 

The company has an extensive global 
reach with customers in 145 countries, 
employees in more than 60 countries 
and operations in 27 states. Worldwide, 
Boeing and its subsidiaries employ 
more than 195,000 people. Major facili- 
ties are located in the Seattle-Puget 
Sound area of Washington State, south- 
ern California, Wichita, KS, and St. 
Louis. The Seattle-based parent, The 
Boeing Company, is organized into four 


1210 Homann Dr., SE 
Lacey, WA. 98503 

Toll Free: 800.777.7075 
Voice:360.438.2110 

Fax: 360.438.2115 
sales@appliedpower.com 
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major business segments: Boeing Com- 
mercial Airplane Group; Space and 
Communications Group, Military 
Aircraft and Missile Systems Group, 
and the Shared Services Group. 


From the ground up 

For the commercial division, there 
are three plants—in Everett and Renton, 
WA, and one in southern California, 
where the final assemblies take place. 
But what arrive at these plants are large 
sections of the aircraft already put to- 
gether. The major subassemblies are 
produced in other plants in areas such as 
Wichita, KS, and Auburn and Fred- 
erickson, WA. These, in turn, are cre- 
ated from smaller subassemblies of vari- 
ous sizes and shapes from a seemingly 
infinite number of smaller Boeing 
plants and contracted global vendors. 

Coordination of this process is no 
small task (A 747, by way of example, 
has 4.1 million parts.), and it requires a 
lot of space. Take the Everett plant, for 
instance. The main factory area is the 
largest building, by volume, in the 
world. It encloses 472 million cubic feet 
of space. The building covers 98.3 acres 
and houses assembly for Boeing wide- 
body 747, 767 and 777 aircraft. 

The hangar doors at the front of each 
major assembly bay each are 87 feet 
high and 300 feet wide—about the di- 
mensions of a football field. Eighteen 
overhead cranes make an average of 250 
lifts a day, from a height of nearly nine 
stories. Just to support the building of 
the 777, eight 40-ton cranes were added. 

The rotating cranes move the body 
sections to assemble various parts, such 
as joining dorsal and ventral sections. 
Whole sections pirouette through the air 
until they come together. 

There is a tremendous amount of au- 
tomation involved in this process. But 
this does not take away the need for the 
human element. In fact, it necessitates a 
human overview, Joe Rogneby, a senior 
manager of frequency management 
services, said that at least six people 
might be involved in any one particular 
assembly: some in the control room, 
others on the floor beneath the planes 
and others up in the crane cab. 

“Communications combine both 
data and voice,” Rogneby explained. 
“The data is ‘information-intensive,’ 
and voice is ‘communications inten- 
sive."” The company’s interior radio 
use is split among 72MHz, 150MHz, 
450MHz and 800MHz applications. 

Number-crunching is left to the 
31,361 computing devices and 16,800 
workstations at the Everett plant. 
They are connected by about 12,000 
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Connection of large subassemblies requires radio coordination among many workers. 


Guaranteed Waterproat! 


One 
Hundred 
Percent 
\VVaterproot! 


SureFlex: 


Equivalent Performance 
to.4 Straight Connector 


MUN ADE DANNDS apg 


Communicate with Andrew 


1-800-255-1479 
www.andrew.com. 
Request packet #511 


Circle (34) on Fast Fact Card 
June 2000 MOBILE RADIO TECHNOLOGY 39 


ON 


8 Wireless on the wing miles of cable pairs. Yet, when a 
& Boeing not only puts wireless to work for its aircraft construction activities, it wants to make ‘ans Bpas we BU of orbit and is 
5 airliners another node in the communications infrastructure. In April the company announced um. danger of colliding, it’s the DEIROA. 
F its “Connexion by Boeing” program to give commercial airline passengers Internet access, with the mobile radio who uses voice 
© — email, television, news and information in real time while airborne. The mobile broadband communication to make the appropri- 
% services may include not only commercial passenger travel but also corporate and private ate adjustment. 

business jets, U.S. government platforms and aircraft health monitoring. Radio also supports the safety of 
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Boeing has signed memoranda of agreement with CNN Inflight Services, Atlanta; 
Mitsubishi Electric Corp., Tokyo; Alenia Spazio, a Finmeccanica Company, Rome; Loral 
Skynet of Bedminster, NJ; Matsushita Avionics Systems Corp., Bothell, WA; and CNBC, 


isolated workers. Although much of 
the manufacturing facilities them- 


Fort Lee, NJ. Boeing is negotiating with prospective airline partners, and additional con- selves are vast Open spaces, a particu- 
tent and service suppliers. lar worker, at a particular time, might 

The digital broadband system will first use existing satellites, then extend to a mix of be in a confined space, such as work- 
new and existing satellites as the service matures. ing in the area that is going to house 


Boeing's announcement said that in tandem with the pending acquisition of Hughes the fuel tanks or in the wings. 


fi Space & Communications, the Connexion by Boeing program underscores the comany's “Employees working in confined or 
emerging role in space-based communications. h d sme, vere Bai raili 

8) The program will first be made available to North American commercial airline customers. azardous spaces need that in Ste TaGh) 
® — Service will be expanded to other regions, over ocean areas and onto other moving platforms. communication to ensure safety,” Rog- 


‘ system is expected to be operational shortly after installations begin in late 2001. neby said. 

; The scale and intricacy of a single air- 
craft is complicated in itself, but at 
Boeing many are being assembled si- 
multaneously, For instance, through the 
first nine months of 1999, Boeing re- 
corded orders of 14,380 jetliners—more 
than all other manufacturers com- 
bined—and had delivered 12,911 air- 
planes to more than 700 operators includ- 
ing airlines, leasing companies, govern- 
ments and private firms. The company 
offers 23 airplane models to serve every 
passenger market from 100 to nearly 600 


he D ata Radio YOU choose 
_ will make or break 
your wireless peas -_ 


wide aaa is ideal for any OEM ye =e 
high performance RF specifications, ultra fast 
times, and small size are a requirement. 
Features: 
* Synthesized and PC Programmable 
* Narrow band (12.5 kHz) or wide band (25:kHz) sca 
* Broadband TX/RX design: 26 MHz VHI 20 MHz UHE 
* Frequency ranges: VHI: 186-174 MHz > 
UHF: 400-470 MHz = 
¢ 6 Watt (VHF) and 3/6/10 Watt (UHF) models” 
* Channel Steps: 2.5kHz (VHF and 5/6. 2 ee 2 UH 
_* Frequency Stability: 1.5:ppm— 
* Compact Size: 3.6" x 2:37x 1,0” 
Ultra Fast TX/RX Attack Times’ 
* Electronic Alignment Capable < 
* Dual 'TX/RX-Audio Paths: 
‘* Controlled Envelope™ TX Keying. 
aS Pr mmable egos Powe 


~ B00- ike (ea 


Ritron, Inc, | 505 West Cina Drive, Carmel, IN 46092 Phone, a7 846 1201 » FAX; 317 846 4978 ¢ Email: ritron@ritron. com 
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seats—as well as a complete line of 
cargo freighters. 


Evolving radio technology 

Boeing has been relying on radio 
communications for over half a cen- 
tury, going back to just after World 
War II. It started with VHF highband, 
at I50MHz, and gradually added sys- 
tems, including 800MHz. 

“As time goes by, the spectrum goes 
higher,” said Stan Jenkins, manager of 
regulatory compliance. Jenkins said that 
Boeing was one of the heaviest users of 
spectrum of any commercial company. He 
explained, however, that Boeing’s use of 
spectrum was not constant. It will, like 
manpower, grow dramatically at the in- 
ception of any new project but then will be 
cut back as that project nears completion. 

This cyclical use can create prob- 
lems, Jenkins said. Changes wrought by 
the Telecommunications Act, the migra- 
tion of commercial service providers 
across the bands and the accelerated use 
of cellphones have made spectrum to 
serve manufacturing needs scarce. 

“This has the tendency to narrow the 
number of channels that are available 
for us to use,” Jenkins said. “We use 
communications as a tool to make our 
products, but others use communica- 
tions as their product. It pays for us to 
stay on top of regulatory changes of the 
FCC and other governmental bodies and 
work with them through those changes.” 

Although mobile radio is used as an 
integral part of aircraft production, the 
greater, more quantitative, application 
is coordinating ground transportation, 
said Doug Yarbrough, manager of radio 
services. “Land transportation probably 
represents our largest number of users,” 
Yarbrough said. “For there is a very 
broad transportation system in place to 
transport all of the parts and assemblies 
from one factory to the next.” Yarbrough 
estimated there are some 14,000 to 
15,000 mobile radio users enterprise- 
wide. “A lot of our communications are 
interlocked,” says Yarbrough. 

Boeing's past use of communications 
systems has been internal, but that situ- 
ation is in the process of changing as the 
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company moves toward outsourcing 
those services, Boeing has already 


shared its communications for fire, 


ity,” Yarbrough said. ®@ 


medical and other emergencies as 
backup and support for various airports 
and counties in the Puget Sound area. It 
started its first infrastructure for this 
public service work in 1989 with three 
sites running 600 radios. That has grown 
to 15 sites for 4,000 radios. 

Yarbrough said that Boeing’s sole 
source for radio equipment, at least in 
Puget Sound, is Motorola, with its 
Smartzone infrastructure. “Previously, 
we used different vendors, so that every 
time you went to a different site, you 
had a disconnect. Now we have continu- 


The leader in PC-based wireless planning tools. 


Whether you're planning a mobile or fixed 
wireless system, EDX software tools give you 
the most advanced point-to-multipoint system 
design capabilities in the industry. 

From automatic system layout, channel 
planning, and interference calculations to 
revenue potential for line-of-sight buildings, 
EDX tools can support your wireless business 
from initial design through long-term 
operation. 

For 14 years EDX has been the leader in 
PC-based wireless planning tools. Join the 
wireless industry leaders who have already 
selected EDX as their RF planning tool 
provider. Contact us today for a fully 


operational demo CD 
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By D. A. Keckler 


It is as marvelous to contemplate 
the thousands of years man trod the 
globe, blind to the riches right under 
his feet, as it to list the variety of ad- 
vances coming from those sands. 

But before the births of the inte- 
grated circuit and Silicon Valley, there 
was the quartz crystal. 

In the long history of modifying 


natural materials, the discovery of 
piezoelectricity (the electric charge 
generated by a crystal under proper 
compression) occurred just over a cen- 
tury ago. It has only been within a single 
lifetime (spurred by electronics research 
in World War II) that improved crystal 
manufacturing techniques have allowed 
true mass-production for radio work. 
(An excellent history of the U.S. quartz 
crystal industry written by Virgil 
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Quarts creates quiet: 


A synopsis of how 
crystal filters 

can be used 

to protect VHF receivers 
from adjacent 

and spurious 

radio interference. 


Bottom, available on the Internet, is in- 
cluded in the references section.) 
“Mass-produced™ may be a misnomer 
because crystals are as individual as 
snowflakes. These radio-assistive flecks 
are, in a rea] sense, man-made sands be- 
cause once raw quartz of an electronic 
grade is located, culling, lapping, pol- 
ishing, etching, plating, aging and 


Keckler is features editor. 


www.emrtmag.com 


Get the Power. 


10/11/12 AMP POWER SUPPLIES 
(Over 55 Models/3 Sizes) 


ISOLATED CONVERTER SERIES 
(14 Models) 


From the tours of the Grand Canyon, to the base camp of Mt. Everest, experience ICT’s power of reliability. ICT Switching Power Conversion Products are unequaled in the 
industry for high performance and reliability. Over 300 products are available with output current ranges from 2.5 Amps to 100 Amps. We offer one of the largest 
selections of desktop switching power supplies, customized base station covers, wide range high power supplies, smart battery charger’s, isolated and non-isolated DC-0C 
converters, noise filters and surge protectors. Installed in a grader, locomotive, dispatch center or repeater site, get the power of ICT reliability working for you. 


/ 5 6 pee See the “Product Focus” department on page 54 
G The Power of Reliability for futher information on our power supplies 


For great service, contact any of our distributors today. 
Visit our web site at: http://www.ict-power.com or call: 604.888.6304 


AF CommSupply / Allean Electronic Dist. / Cartel Communication Systems Inc. / Electeo-Comm Dist. Inc. / Graham Radio 
Hutton Communications / Omni Eastcom Group / Omni Provincial Electronics Inc, / Primus Electronics Corp. /  Pulstar Distributing, Inc. 
Senta Fe Distributing, Inc. / Talley Communications Corp. / TED! / TESSCO / WR Block & Assoc., Inc. 
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sealing processes still have to be per- 
formed under highly controlled 
conditions before a crystal ends up as 
part of a receiver chain or other device. 
About 50 to 60 crystal manufacturers 
are left in the United States. Space does 
not permit listing them all, but a short list 
of prominent ones for the mobile radio in- 
dustry is given in the box on page 45. 


Filtering out interference 

The proliferation of radio systems at 
VHF highband has increased the inci- 
dence of adjacent channel interference, 
particularly for public safety agencies, 


which account for a large portion of 
highband use. One of the uses of filters 
is between the antenna and the receiver 
to reduce adjacent channel] signals. 
Crystal filters are used in devices or 
situations where cavity filters are too 
large for practical purposes. They are 
also used when cavities have too broad 
a bandwidth to resolve interference 
caused by signals close to the desired 
channel frequency. 

A crystal filter can be configured as 
a high-pass or as a low-pass notch fil- 
ter (band-stop—designed to attenuate a 
specific frequency band) with low 


AEA VIA Impedance ANALYZER 


The AEA Division of Tempo 
specializes in hand-held test 
instruments for the 

wireless communications industry 


We are pleased to introduce the 
new VIA-HF Impedance 
Analyzer in the same compact 
and portable package as the 
AEA SWR Analyst products. 
This product offers virtually 
all the features of the SWR 
Analyst products plus many 
additional features such as 
Graphical presentation of 
Impedance, Resistance, and 
Reactance curves, The distance 
to the nearest short or open in 
a coaxial cable can easily be 
determined. You can tune 
antennas, receivers and most 
tuned circuits over the 
frequency range of 100 kHz 
to 54 MHz with resolution of 
ikH2/div. to 2 MH7z/div. for a 
20 MHz wide display. 


The VIA-HF includes a 
Relative Field Strength 
indicator mode plus an RS-232 
port for connection to a PC, 
Windows 95/2000 compatible 
VIA Director Software 
(included) allows printing out 
multiple overlapping curves. 


Curves can also be stored to 
hard disk and can be easily 
inserted into report documents. 
A simple loop probe on the end 
of a short piece of coax lets the 
VIA-HF be used as a 
sophisticated RF Dipper or 
for injecting a signal-tracing 
signal into a receiver. The 
signal generator mode places a 
trigger pulse on the RS-232 port. 


See complete information on 
these and other AEA products 
on our website. 


www.aea-wireless.com 
1-800-258-7805 
FAX: 1-760-598-5634 


A Division of 


Tempo 
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insertion loss. With the addition of a 
second crystal, a symmetrical bandpass 
filter can be created. With the proper 
equipment, this can be manufactured on 
the benchtop. A homemade filter of this 
type can reduce by 25dB a VHF high- 
band signal that is only 15kHz from the 
desired signal, with only 1.0dB of inser- 
tion loss. (See Buller under references.) 

Crystal filters can approximate a rect- 
angular passband characteristic at the 
receiver’s intermediate frequency (IF), 
restricting detection to the part of the 
signal containing the wanted informa- 
tion. In the path of a low-level signal, a 
properly terminated crystal filter passes 
only the fundamental frequency and a 
small segment of the frequencies brack- 
eting the fundamental. 

Crystal filters can be manufactured 
for frequencies from 10kHz to 300MHz, 
with bandwidths ranging from 0.001% 
to 10% of the fundamental frequency. A 
receiver crystal filter's bandwidth usu- 
ally falls between 0.02% and 0.05% of 
the crystal frequency, depending on what 
attributes were designed into it in the 
manufacturing process. Several crystals 
of the same frequency can be cascaded to 
provide a narrower bandpass. 

Crystal filters provide higher Q 
(economy of energy loss resulting from 
resistance) in narrow channel-spacing 
situations. There are trade-offs. Al- 
though crystal filters are convenient, 
they generally have higher attenuation 
and insertion loss than cavity filters. The 
limiting factor on system sensitivity, 
however, is site noise level. Site noise 
can be caused by nearby transmitters, 
power lines or other ambient conditions. 
(Antenna noise figure is determined by 
the level of ambient site noise.) 


Dealing with insertion loss 

There are ways to minimize the im- 
pact of insertion loss when using crystal 
filters. Placing an amplifier between the 
filter and the receiver, or between the an- 
tenna and the filter, reduces system noise 
figure. At low antenna-noise figures, the 
amplifier is better placed closer to the 
antenna (such as with tower-top amplifi- 
ers). As site noise increases, and takes 
the antenna noise figure up with it, the 
relative position of the amplifier in the 
receiver chain diminishes in importance. 
An amplifier placed ahead of the crystal 
filter is more susceptible to interference. 
Strong, off-channel signals may increase 
enough to cause receiver desense, and 
intermod becomes a real possibility. 
Noise and interference levels must be 
factored into receiver system chain de- 
sign. The setup that produces the best 
system noise figure may not be practical 
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when certain interfering signals are 
present. A decision to add a crystal filter 
is probably spurred by a site already 
thick with noise and interference. 
Different filters have varying 
amounts of insertion loss. As a rough 
guide, the lower the insertion loss, the 
fewer the number of poles in the filter, 
but fewer poles means poorer selectiv- 
ity. Two-pole monolithic filters can be 
cascaded to create four, six, and eight- 
pole filter responses by adding coupler 
capacitors between two-pole sections. 


Matching the crystal to the system 
The choice to use a crystal filter 
should not be based solely on insertion 
loss, but should be made in the context 
of the whole receiver chain and the sys- 
tem noise figure, including the ambient 
site noise or antenna noise figure. Sys- 
tem requirements for the crystal need to 
be specified. These specifications can 
include operating frequency, desired in- 
sertion Joss, attenuation, passband 
width, SpURUGE ROADS: annie 


Crystal s sources 


x The following are a few of the sources 
*| for crystal filters and engineering sup- 
S) port. A larger list of crystal suppliers can 

be found in the Buyers’ Guide published 
in the December 1999 issue of MRT. 


Bomar Crystal 

201 Blackford Ave. 
Middtesex, NJ 08846 
800-526-3935 

www. bomarcrystal.com 


ECS International 
1105 S. Ridgeview 
Olathe, KS 66082 
800-237-1041 
www.ecsxtal.com 


| 


International Crystal Manufacturing 
10 North Lee St. 
Oklahoma City, OK 73102 


SSS eS 


800-322-9426 
www.icmfg.com 
# Oak Frequency Control 
{100 Watts St. 
i Mount Holly Springs, PA 17065 
| 747-486-3411 
i www.ofe.com 
; Piezo Technology (PTI) 
: 2525 Shader Road 
Orlando, FL 32804 
i 407-298-2000 
i www.plezotech.com 
BS 
m Quartztek 
; 20 S. 48th Ave. 
i Phoenix, AZ 85043 
ay 602-272-7944 
d www. quartztek.com 
a 
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impedance, operating temperature 
range, resonance factors, fixed or 
pullable placement and holder size. 
Trade-offs have to be considered 
among interacting factors, including 
passband width, stopband width, selec- 
tivity, number of poles, VSWR, etc. 
When specifying crystal filters for a re- 
ceiver application, it is important to dis- 
cuss your needs and goals with the en- 
gineering staff of the manufacturer. I 
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Solve VHF Interference,” Mobile Radio 


Prentice-Hall, Englewood Cliffs, NJ, 1989. 


The Best Value in Two-Way Radio. 


* Just 4.25 inches tall! 
{excluding antenna) 

* 5 Watts Output Power 
{4 Watts for UHF models) 

* Includes CTCSS 
(38 tones} 

* Available for VHF 
(138-174 MHz) and 
UHF (440-470 MHz)! 
VHF Low Band (38- 
50 MHz) Coming in 
May of 2000! 

* Scan, Priority Scan, 
and Dual Watch 

* Optional 16 digit 
keypad and DTMF 
paging are available 


The new PRYME MicroConnect™ 
line of two-way radios has 
something for everyone. These 
are powerful portables (5-Watts 
VHF or 4-Watts for UHF) that are 
truly palm-sized, measuring just 
4.25" tall (excluding antenna)! 


The radios feature brass 
reinforced knobs and a metal 
chassis for durability, and the 
back-lit LCD display helps the 
user keep track of the radio's 
status, even at night. The 
MicroConnect™ line of portables 
offers an impressive 
combination of power and 
capabilities. 


Two versions of the 
MicroConnect are available, one 
for“dot” channel job site use and 
the other other for professional 
LMR applications 


JobConnect Transceivers 


8 Channel “dot” radios for job site use. 
Available in VHF or UHF models, 


ProConnect Trasceivers 
99 Channels for professional users 
Available in VHF, UHF, and 
VHF Low Band Models 


Two-Way Dealers WANTED! Call 1-800-666-2654! 


by PREMIER Communications Corp. 
480 Apollo St. #E ( Brea, CA 92821 

Phone: 714-257-0300 ( Fax: 714-257-0600 
Web: http://www.adi-radio.com 
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PRODUCT/SERVICES SHOWCASE 


The following pages contain mobile radio, paging and cellular products and services 
of advertisers in this. issue; Information is provided by the advertisers. For more 
information'on these products, circle the corresponding Fast Fact number found on 
the card on page 73, or contact the advertiser directly. Also, refer to the Advertiser 
Index on page. 72 for the page reference to the company’s advertisement. 


— Sanatinews 


_ One-piece connectors 
The Ringflare One-piece con- 


ae 


4 nectors from 
a Andrew are 
| fully integrated 
4 connectors for 
i Heliax foam 
4 dielectric co- 
EF axial cable. 
4 These connec- 
| tors install faster than multiple- 
/ component connectors. The con- 
|, nectors offer single-step connector 
|. preparation for rapid and consistent 
d installations. They are compliant 
» with MIL, IEC and DIN specifica- 
_ tions and qualifications. 

d Circle (301) on Fast Fact Card 
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Hand-held analyzers 

Anritsu’s “B” series of Site 
Master cable and antenna analyzers 
features superior rejection of inter- 
ference signals, distance-to-fault 
measurement capabilities and other 
features for testing cellular, data, 
paging, PCS, SMR/ESMR and mi- 
crowave antenna systems. 
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Parts, services, and more 


Minitor I parts 
& Housings $39 
GJ Batteries $4.50 


Minitor II parts 
Ex} Housings $24.50 

1 Battery door $12 

4) Nylon case $15 

[4] Leather case $59 

Ef] Batteries $7.50 

[] Standard charger $29.75 


Minitor Ill parts 
Batteries $3.00 

{] Nylon case $15 

Standard charger $39.75 
&] Charger w/audio $129.75 
& Vehicular charger $119.75 
Programmer $130 


{) Universal Interface $210 
&) Minitor lll pagers $319 
(VHF 1] channel only) 


Minitor IT repairs 
{1 5 day turn time 

G1] 90 day warranty 

& Low flat rates 

Frequency changes $30 
Tone filters/reeds 
&) Minitor | $20 each 

] Minitor 1] $25 each 

& In stock reeds/filters only 
Portable radio batteries 
P100 $36.75 (NTN5451) 


P110 $62.75 (HNN8148) 
P200 $39.75 (NTN5521) 


Minitor I] scan board 
[] Installed $55 each 

Ed Do it yourself kit $50 each 
Keynote monitor board 
Installed $50 each 


800-822-2180 


Fax: 561-683-0059 
1300 N FL Mango Rd #26 


= ‘@ FL 33409 
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Receiver system 

Berkeley Varitronics Systems’ 
Coyote dual modular receiver sys- 
tem features two removable inde- 
pendent receiver modules. Hot- 


swappable components allow for 
the most versatile field use, includ- 
ing removable receivers, GPS re- 
ceiver, rechargeable Li-ion battery 
and compact ATA flash. 
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Crystal filters 
+ Communication Specialists of- 
fers 12.5kHz narrowband crystal 
filter kits for: 
@ Motorola, Mitrek, Micor and 
MSF-5000 
@ GE Master II, Master Exec II 
and MVP 
@ Kenwood TK-840 
Visit WWw.com-spec.com or call 
800-854-0547 
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Remote termination panels 
The MR series de and tone ter- 
mination panels from CPI Com- 
munications interface to most 
Motorola mobile radios and pro- 
vide a “plug-in” product for remote 
contro] connection. The panel is 
housed in a vinyl-clad aluminum 
case and includes all necessary 
cables for connection. 
Circle (305) on Fast Fact Card 
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prunes: 
| Headset adapter 
_ David Clark’s model C6501 
headset adapter 
is designed for 
use with all 
David Clark se- 
ries 6000 noise- 
attenuating 
headsets and 
Nextel digital 
cellphones. The 
adapter features 
a positive “ac- 
tion-detented 
listen-level control,” mute switch 
and convenient clothing clip. 
800-900-3434 
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' Antennas 

i Huber + Suhner offers BTS an- 
~ tennas for all frequency ranges in six 
| to eight weeks. 
» Antennas are 
available in 
/ many gains, 
- beamwidths 
~ and downtilts. 
| Integrated po- 
| larization diver- 
sity models re- 
duce the num- 
| ber of antennas 
‘| at a site by two 
‘ to three, and LL + 
‘| PCS models are low- weet. 
Circle (309) on Fast Fact Card 


» Encryption scrambler 
| The NorComm model NC804 is 
a micro-miniature, voice-plus, 
i meee random rolling code scram- 
_ bler designed to provide high-level 
p security for two-way radio voice 
communications systems. Features 
include more than 20 billion codes 
and kill disable for lost radios. 
Circle (312) on Fast Fact Card 
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f LTR trunking 


| DX Radio Systems’ Millennium 


trunking systems are 
for dispatch, intercon- 
nect and system net- 
working capabilities. 
The station equipment 
is compact and modu- 
lar. The channel con- 
trollers, transmitters 
and receivers are com- 
puter programmable. 
i Other services include 
§ aE engineering and sys- 
i aes tem design services for 
| any part of a system, including an- 
_ tenna systems. 
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» Digital trunking remotes 

(| High-speed digital trunking 
' remotes from IDA are for use with 
' popular 
| trunking 
I radios.The 
i remotes 


combine 
field pro- 
_ grammability with a robust design. 
Alphanumeric display of system 
and group, scan on/off and parallel 
update are some of the available 
features. The remotes are for 
Kenwood TK8880/780/380/280 and 
_ TK990/890/790, the EF Johnson 
~ 9800 series and the SEA ESP520. 
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Earphone kits 

Otto Communications’ ear- 
phone kits for remote speaker mi- 
crophones now offer right-angle 
\ plugs that discreetly connect into 
‘ the bottom of any Otto speaker mic. 
' The plugs come in two sizes: 
| 2.5mm and 3.5mm. Kits come with 
- a 30" straight cord or a coil cord 
( that extends to 30" in length. 
Circle (313) on Fast Fact Card 
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» Design tools 
EDX Engineering provides de- 
sign tools for MMDS, LMDS, PCS/ 
cellular, LMR/SMR, paging and 
other wireless communications sys- 
tems in the 30MHz to 100GHz fre- 
quency range. These flexible and so- 
phisticated tools use advanced 
propagation models to perform cov- 
erage, interference, multipoint and 
) detailed link analysis studies. 
; Circle (307) on Fast Fact Card 
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Interconnect system 

With the ACU-1000 modular 
| interface/interconnect system from 
| 


| JPS Communications, an intelli- 
gent interconnect system can be 
configured to meet almost any in- 
© terface application involving tele- 
phones and radios. The system is 
suitable for HF, land mobile radio, 
+ and satcom systems and offers es- 
_ sentially unlimited applications 
| and expandability. 
Circle (311) on Fast Fact Card 


/ Portable radio 

P & W Service 
Center offers the 
Bendix/King line of 
communications 
equipment, featuring 
the EPH5100 radio. 
The EPHS100A fea- 
tures a Lexan case, 
CTCSS, DCS and 
programmable chan- 
nel spacing. The ra- 
dio also includes 
priority scan, bat- 
R tery saver, scan de- 
; lay time and busy 
; channel indicator. 
| Circle (314) on Fast Fact Card 
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, Co-location filters 
} Radio Frequency Systems’ 
© Celwave PD5478s provide ceramic 
: filter-type se- 
lectivity at 
conventional 
filter prices. 
Passing both 
A-A" and A’ 
bands, they 
: attenuate 
= most of the B and B' bands by more 
@ than 40dB. They are available in 
* single-filter, two-filter rack-mount 
§ shelf and six-filter rack-mount ver- 
# sions for sectored sites. 
; Cirele (315) on Fast Fact Card 


Amplifiers 
fs TPL Communications’ RXR se- 
» ries is a family of reliable, cost- 
5 effective, continuous-duty amplifi- 
| ers. This package will accept any 
+ TPL amplifier, low band through 
> 960MHz, with output levels to 
§ 120W. It includes a circuit breaker 
_ and on-off switch. It is also avail- 
: able with a fan and de power supply. 
Circle (318) on Fast Fact Card 


» Control console 

* The Vega C-1610 six-line con- 
6 trol console modular design offers 
® flexibility in system integration. It 
* provides a keypad for program- 
} ming level settings, tone timing se- 
* quence and assignment of alphanu- 
| Meric characters. The vacuum fluo- 
# rescent display indicates time and 
2 audio level, along with visual con- 
| firmation of operator’s selections. 
: Cirele (321) on Fast Fact Card 


_ Power system 

+ §Samlex America’s N +1 de 
i power system provides N + 1 re- 
+ dundancy and is expandable from 
: AOA to 100A. Standard features in- 
‘ clude volt and amp meter, status 
' LEDs and fault alarm. The rack- 
_ mount case measures 19" X 3,5", 
©“ Call 800-561-5885. 
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- Trunking system 
Trident Micro Systems’ NTS 
(network trunking system) is a 
build-as-you-go network infra- 
structure. 
The digital 
distributed 
network ar- 
chitecture 
provides 
maximum 
user capacity. NTS provides a 
ready migration path to digital. 
The Passport protocol and NTS 
allow wide-area networking and 
automatic roaming between mul- 
tiple sites within a network. 
Circle (319) on Fast Fact Card 
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| Replacement batteries 
W&W Manufacturing offers re- 
placement batter- 
ies for the Mot- 
orola HT750, 12- 
50, 1550 and GP- 
340 series. Batter- 


SSSA BRED 


IND 


: 

s ies are available in 
‘ NiCd and NiMH. 
i All are rated at 


7.2V. Some of the 
part numbers and 
capacities include: For the thin case, 
WC-060M2-9008R at 1,200mAh; 
for thick case, WC-060M3-9012R 
at 1,650mAh; HC-060M3M- 
9009RM at 2,150mAh. Call 800- 
221-0732. 
Circle (322) on Fast Fact Card 
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VHF duplexers 

Telewave compact VHF duplex- 
ers cover 135MHz—151MHz and 
148MHz-—174MHz with as much as 
90dB isolation. The mounting tabs 
allow variable positioning on a 19” 
rack. These units are also available 
in a preselector configuration. 800- 
331-3396 or www.telewave.com. 
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Tower-top amplifiers 

TX RX Systems’ Smart- 
backup system for 
the 746MHz- 
901MHz_ range 
provides redun- 
dant pin diode- 
switched LNAs 
and a default by- 
pass mode with 
switching and re- 
porting, all via the 
single RF coaxial 
cable connection 
in a6" X 6" X 24" 
Stainless steel 
weathertight enclosure. 
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_ Common controller 
\ The model 4020 from Zetron is a 
. 20-channel 
common con- 
troller that 
supports as 
many as six 
Series 4000 
operating po- 
sitions, in- 
: cluding the model 4217NT dispatch 
- workstation, the model 4217B CRT 
console, the model 4118 rack- 
mount button console and the 
model 4018 desktop button console. 
The architecture of the model 4020 
is identical to the model 4048. 

Circle (323) on Fast Fact Card 


eID 


PLT SAITO TILED, 


to Om TNE Sy Sal 


www.mrtmag.com 


Securicor Wireless buys ComTech’s nationwide license 


ComTech Nationwide Communica- 
tions, Sacramento, CA, has agreed to 
sell its five-channe] 220MHz nation- 
wide license to the New York-based 
Securicor Wireless subsidiary of 
Securicor, Sutton, England. 

One of ComTech’s owners, Jerry 
Nelson, said that he and his partner of 14 
years, Steve Muir, have sold several 
businesses and FCC licenses as a step to- 
ward retirement. The two own a two-way 
radio repair business and offer system in- 
stallation and repair under the ComTech 
Communications name in Sacramento. 

Securicor Wireless has been accu- 
mulating 220MHz spectrum for many 
years, including management contracts 
for, and purchases of, licensed systems 
by a company it acquired, Roamer 
One, and at FCC auctions in partner- 
ship with the National Rural Telecom- 
munications Cooperative (NRTC). 
Securicor Wireless previously had con- 
tracted to use ComTech frequencies in 


some parts of the country. 

“We're acquiring as much spectrum 
as we can,” said George Naspo, 
Securicor Wireless’s executive vice 
president. “Between the NRTC and us, 
we manage or own about 60% of the 
220MHz spectrum.” 

A key element of Securicor Wire- 
less’ strategy is to sell geographic 
chunks of its 220MHz licenses to 
electric utility members of NRTC that 
would build commercial wireless net- 
works and sel] AVL, mobile data and 
voice airtime service to business and 
industrial users. 

ComTech won the nationwide 
220MHz license about seven years ago 
when the FCC awarded it by lottery. At 
the same time, ComTech won some lo- 
cal 220MHz licenses for Sacramento, 
which it previously sold. 

Among other assets ComTech has 
sold are 900MHz SMR licenses for lo- 
cations in the Midwest. The company 


also had cellular reselling businesses in 
San Francisco, which it sold to 
WorldCom, and in Chicago, which it 
sold to Southwestern Bell. 

Nelson said that ComTech was also in 
the paging business for a while. 

“We had a nationwide private carrier 
paging license, one of the first available, 
issued before they went to auction. At 
that time, you could just file for them 
and get them. We sold that business to 
PageNet,” he said. 

Nelson said that ComTech had built 
only a few sites and had placed only a 
few customers on the nationwide 
license’s frequencies. As of a year ago, 
those customers had moved to other sys- 
tems. During the past year, Securicor 
Wireless, as a contract manager, had 
been the only customer. 

“I’ve been in the industry all my life, 
including 19 years with Motorola and |4 
years with Muir in ComTech,” Nelson 
reminisced. “We’ve been blessed.”—DB 


Motorola’s DSP56311 now available in production volumes 


Motorola’s DSP56311 digital signal 
processor, with its three megabits of on- 
chip static RAM, is now available in 
production volumes. This DigitalDNA 
technology enables companies to build 
the next generation of smart networking 
infrastructure systems for wireless com- 
munications and Internet protocol (IP) 
telephony applications. To meet the 
needs of future services through soft- 
ware upgrades, these smart networks are 
built around programmable processors, 
such as the DSP56311, rather than 
fixed-function products. The 150MHz 
processor offers developers of high- 


density, multichannel communications 
and networking systems a module that 
provides system performance while 
consuming minimal power and minimal 
board space. 

Designs based on this processor can 
gain’as much as 50% more processing 
capability over previous implementa- 
tions, resulting in higher channel] den- 
sity per DSP device, according to 
Motorola. As a result, a system designer 
could increase the number of traffic 
channels and improve functionality 
without sacrificing board space and in- 
creasing power consumption. 


Because the processor is code- and 
footprint-compatible with other 56300 
devices, the investment in legacy code 
and hardware board design 
can be preserved. With 
384Kb (or 128K 24-bit 
words) of integrated SRAM, 
it can eliminate the need for 
external memory devices. 

“The Motorola DSP- 
56311 has enabled Marconi to 
develop world-leading Gateway prod- 
ucts,” said Linda Mawson, vice presi- 
dent of Intelligent Packet Networks for 
Marconi Communications. 


The Filter Solution for Adjacent Channel SMR/ESMR Interference 


The Piezo Technology 2133 (2-pole) and 4133 (4-pole) front-end 
crystal filters have been the industry benchmark for performance 
and value for over 20-years. With the increasing deployment of 
wireless communications and paging systems, they are more 
important than ever in insuring the quality and integrity of your 
(25MHz to 220MHZ licensed frequency) 


SMR/ESMR systems. 
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Typical Response Curves 
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iezo Technology, Inc. 


performance. 


organizations. 
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Each filter manufactured is custom tailored to your specific 
licensed frequency. Thereby, insuring that you maximize system 
The filters are generally available on 3-5 weeks 
notice and can be ordered either factory direct or through PTI’s 
growing list of distributors of SMR/ESMR radios or their service 


You can contact PTI or your SMR/ESMR dealer and be assured 
that you will achieve a cost-effective solution to your adjacent 
channel interference problems. 


Call for your solution today!! 


Piezo Technology, Inc., Tel: 407-298-2000, Fax: 407-293-2979 
E-mail: sales@piezotech.com 


Deaier and Service Organization Inquiries Welcomed 
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Arch, PageNet to transfer licenses in merger 


Arch Communications Group, West- 
borough, MA, and Paging Network. 
Dallas, have announced that the FCC 


has approved the transfer of licenses of 


each company to the combined com- 
pany, effectuating their previously an- 
nounced merger agreement. 

The FCC order also granted the com- 
panies a waiver of narrowband PCS 
ownership restrictions, giving the com- 
bined company 90 days after consum- 
mation of the merger to comply with the 
ownership rules in effect at that time. 


The FCC is currently considering elimi- 
nating the narrowband PCS ownership 
restriction in a separate proceeding. 

In a joint statement, C. Edward 
Baker Jr., chairman of Arch, and John 
P. Frazee, chairman of PageNet, said: 
“We are pleased to receive the FCC’s 
support and commend the commission 
for its timely approval. Along with 
the clearance we received ... from the 
U.S. Department of Justice, this is an 
important step in bringing our two 
companies together.” 


SAM we >< AMERICA 


Samlex Power Products 
Reliability » Safety » Competitive Prices 


With more than 100 models to choose from, 
there is a Samlex solution for all of your 
power supply requirements. 


SEC-11 


RPS-1204CPBT 


SEC-20 


Linear Regulated DC Power Supply 


SEC-1223 


N+1 DC POWER SYSTEM 


SEC- 1223 
with radio cabinet 


Switching DC Power Supply 


SDC-23 
DC-DC Converters 


PSE-12250A 
DC-AC Inverters 


SEC-1215A 
Battery Chargers 


To learn more about the Samlex Solution call toll free: 


1-800-561-5885 
The name for power is... Samlex America 


www.samlexamerica.com as e-mail: samlex@samlexamerica.com 
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News Notes 


Revenue-generating subscribers for 
Chadmoore Wireless Group, Las Vegas, 
have exceeded 40,000, 
an increase in 13% over 
the same period last 
year. Robert Moore, 
chief executive, said, “As 
an industry leader In 
Cas providing rellable, cost- 
rd effective, one-to-many 

“ and one-to-one wireless 
Moore voice communications, 
it is evident that Chadmoore is fulfilling a 
crucial communications need for bus!- 
nesses focusing on operations outside of 
their main office.” ... Northwood Geo- 
science, Ontario, Canada, has changed its 
name to Northwood Technologies. The 
company can now be found on the Web at 
www.northwoodtec.com. Company 
President Johannes R. Hill said that the 
renaming of the company was a natural 
evolution and reflected the company’s 
strength as a developer of spatial informa- 
tion management software products. 

Aligon Mobile Communications has 
transferred its vehicle antenna operation to 
Smartegq AB. Earlier this year, Smarteq ac- 
quired Carant Antenn AB, which also de- 
velops antenna products. “The divestment 
enables us to concentrate our resources on 
terminal antennas and other new areas of 
application within wireless communica- 
tion” said Bjorn Berndtsson, Aligon presi- 
dent. ... Harris, Melbourne, FL, will pur- 
chase TRT Lucent Technologies’ 
point-to-point microwave radio business 
unit. The two companies also entered into 
several related agreements, including a 
five-year preferred supplier agreement to 
serve the worldwide point-to-point micro- 
wave needs of Lucent's 
wireless divisions. “Har- 
ris has had an ex- 
tremely successful rela- 
tionship as a supplier of 
point-to-point micro- 
wave systems to Lucent 
Technologies over the 
past several years,” said 
Farmer Phillip W. Farmer, 
chairman of Harris. “Harris is committed to 
the microwave business and to being the 
leading supplier in this marketplace.” 

NK Cables, Irving, TX, and Hutton 
Communications of Canada, Etobicoke, 
Ontario, have signed a distribution agree- 
ment enabling Hutton Canada to provide 
the necessary support to handle the 
needs of the Canadian 
market for NK Cables, 
RF cable products and 
accessories. “NK Cables 
has been working to de- 
velop a market pres- 
ence in Canada for the 
last few years and our 
partnership with Hut- 
ton Canada will allow 
Canadian customers the rapid access nec- 
essary, sald Larry Guyton, NK Cables 
distributor sales manager. 
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Fcc ‘Notes 


We're not ready yet 

The FCC announced, the first week of May, 
that the timeframe was too slim for success- 
fully executing the 7OOMHz auction of 30MHz 
and the companion auction of 6MHz of 
gSuardband spectrum. Accordingly, the com- 
mission has postponed the auctions to run 
concurrently in September. The FCC based 
the postponement on a need for more time 
for bidder preparation and planning. In a let- 
ter to key congressional leaders, FCC Chair- 
man William Kennard noted that incumbent 
UHF-TV broadcasters currently on that spec- 
trum were given latitude by Congress to con- 
tinue operations until 2006. “This factor 
makes the auction extremely complex and 
requires potential bldders to conduct addi- 
tional analysis to provide for sound technical, 
operational and financial planning,” Kennard 
wrote. Congress had directed the FCC to auc- 
tion the spectrum and have receipts depos- 
ited in the Treasury by Sept. 30. Popular esti- 
mates for the revenues to be gained from 
auctioning the 30MHz in the 747MHz- 
762MHz and 777MHz-792MHz bands have 
ranged wildly, between $2 billion and $100 
billion, with expectations that licensees will 
implement a variety of next-generation digi- 
tal services. The 6MHz of guardband spec- 
trum, on the other hand, licensed through 


guardband managers, Is expected to be 
mainly used by traditional private land mo- 
bile services with technology comparable to, 
and compatible with, equipment used In the 
adjacent public safety frequencies. The FCC, 
recognizing this user base, lowered mini- 
mum bid and upfront payment require- 
ments for the guardband to about a third 
of initial values in April. The new concur- 
rent dates for the auctions, as posted on 
May 2, are as follows: FCC Form 175 filing 
deadline, Aug. 1; upfront payment dead- 
line, Aug. 18; remote bidding software or- 
ders, Aug. 21; mock auctions, August 31. 
The actual actions will now begin on Sept. 
6. Any previously submitted Form 4175 fil- 
ings have been voided, and the new win- 
dows for filings begin July 17 (for the 
30MHz, Auction No, 31) and July 18 (for the 
guardbands, Auction No. 33). 


All the eggs in one basket 

In April, The FCC released a notice of pro- 
posed rulemaking (NPRM) on the assess- 
ment and collection of regulatory fees. In the 
NPRM, the commission proposed to revise its 
fee schedule to adjust the payment units and 
revenue requirements for each service sub- 
ject to a fee. The Council of Independent 
Communications Suppliers (CICS) and the 
United States Motorola Service Stations 
(USMSS), commenting on the NPRM, ob- 
jected to the inclusion of all “traditional” SMR 


Voice Recorders... 


document telephone conversations, 
meetings & two-way radio messages, 
provide supervisory monitoring, etc. 


5 archival voice storage 


and instant review of 
conversations. 


Seven standard off-the-shelf models plus custom units ¢ 
to meet unique requirements * Voice activated record- 4 
ing * 2,8, or 16 hours of talk time on a standard audio- 

cassette * Time and date channel * Alarms prevent ¢ 
operator errors * Conference recorders for quality § 
recording of large meetings * Fullline of accessories % 
Over 1000 dealers worldwide * Dealer inquiries welcome § 


OMNICRON 


ELECTRONIC 


S 


§81 Liberty Highway 


Putnam, CT 06260 


860°928*0377 


MARES RU FAX: 860°928%6477 


www.omnicronelectronics.com 
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operators in the CMRS Mobile Services fee 
category. CICS and others successfully lob- 
bied the commission in 1999 to include all 
SMR systems operating with less than 
10MHz bandwidth in the CMRS Messaging 
Services fee category. The persuasive argu- 
ment at that time was that traditional SMR 
operators are incapable of competing with 
other broadband CMRS services, such as cel- 
lular and PCS, because they lack the spec- 
trum necessary to compete with those other 
services. The new comments urged revision 
of the proposed fee schedule to reassign “tra- 
ditional” SMRs from the mobile services cat- 
egory to the messaging service category to 
remain consistent with this difference. 


Microwave for public safety 

An FCC Memorandum Opinion and Order 
(MOO) and NPRM concerning fixed micro- 
wave services has drawn fire from the public 
safety community. The microwave “valen- 
tine,” issued Feb. 14, requested comments 
on various options to create a licensing struc- 
ture (read: auctions) for what is now Part 101 
spectrum. APCO counsel Robert M. Gurss, 
writing in the APCO Bulletin, noted that relo- 
cations to accommodate auctions could de- 
prive public safety of new microwave opera- 
tions or require the relocation of existing 
facilities, Likewise, other public safety poo! 
licensees exempt from auctions could be 
similarly affected —D.K. 


~ CRESCEND TECHNOLOGIES 


Ist In Class 
RF Power Amplifiers 


¢ UHF 

e VHF 

¢ 900MHz 

¢ 30-88MHz Military 


Special Introduction: 


Next generation 100w SMR 
power amplifiers. Our H100 
series is designed for 450-470 
MHz continuous duty 
applications. Featuring 
adjustable 10W-100W output, 
Remote Status and Fault 
Monitoring. Fully modular and 
space efficient fitting into 
3.5" rack space allowing up to 
five modules per 10.5" rack 
space. Also available in 
850-870 MHz band. 


Phone (800) 872-6233 
Fax (847) 593-1320 
www.crescendtech.com 
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Crime is growing 


Safety at an ever-increasing 
rate, often aided and 


abetted by communications technology, 
which in many cases, is more advanced 
than the technology available to law en- 
forcement. So the European Telecom- 
munications Standardization Institute 
(ETSD) and the Telecommunications In- 
dustry Association (TIA) have agreed to 
launch the Public Safety Partnership 
Project (PSPP). The objective of this 
project is to cooperate in the production 
of technical specifications and technical 
reports for mobile broadband specifica- 
tions for public safety 


Requirements have already been 
identified in both North America and 
Europe for the future of public safety 
communications. In Europe, ETSI’s 
Project Terrestrial Trunked Radio 
(TETRA) has resulted in the Digital 
Advanced Wireless Services (DAWS) 
initiative. DAWS covers IP-based 
broadband mobile services aimed at di- 
recting asynchronous transfer mode 
(ATM) port access. The TIA APCO 
Project 34 has initiated similar stan- 
dards in North America. 

To further combat high-tech crime, 
the European commission has created 
the Europol office, which is mandated to 


ETSI, TIA join forces for public safety 


coordinate law enforcement in member 
states. The enforcement of the Treaty of 
Amsterdam has also raised the pan- 
European cooperation to the European 
Union level, and the U.S. government 
has empowered the Federal Bureau of 
Investigation to negotiate with the Eu- 
ropean Union regarding cooperation on 
public safety. 

The PSPP plans to collaborate with re- 
gional radio spectrum regulatory authori- 
ties to obtain a common understanding 
concerning the demand for radio spec- 
trum and its harmonized allocation. This 
collaboration is expected to transition 
into the standards set by ETSI and TIA. 


APCO second vice president directs Bay area operations 


The Association of Public Safety 
Communications Officials—Inter- 
national’s (APCO) second vice presi- 
dent, Thera Bradshaw, is leaving her 
post as 9-1-1 executive director in 
Vancouver, WA, for a new position in 
the San Francisco Bay area. 

Bradshaw, who has led the Clark 
Regional Communications Agency in 
Vancouver for the past 10 years, will 


FAST * ACCURATE * AUTOMATIC 


Signal Coverage Measurement & Analysis 


§5000 Series Measurement Systems _ Mie 


PCS, and Paging In 


R-500 Series Signal | 
Strength Meters 


7, TECHNOLOGY 


Circle (46) on Fast Fact Card 


Precision RF Test Equipment for. 
the Mobile Radio, SMR,-Cellular, 


Serving the Global Telecommunications Industry Since 1993 
1815 NW 169th Place, Suite 3070 + Beaverton, OR 97006 USA 


Tel: 503.614.9800 + 888.613.9832 + Fax: 503.614.9898 
e-mail: sales@ztechnology.com =» www.ztechnology.com 


be directing the Emergency Commu- 
nications Department, City and 
County of San Francisco. San Fran- 
cisco Mayor Willie Brown appointed 
Bradshaw to build and lead the new 
department, where she will be work- 
ing closely with him and local police, 
fire and emergency medical service 
professionals. 


A graduate from the University of 


203 W. 23rd Ave, 
64116 
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Washington, Oregon State Univer- 
sity and the FBI Executive Com- 
mand College, Bradshaw has served 
as president of the National Emer- 
gency Number Association (NENA) 
in 1995 and as president of APCO’s 
Oregon chapter for two terms. 

Bradshaw will be directing a new 
consolidated facility for police, fire 
and EMS. 


DESKTOP POWER SUPPLY 


with BATTERY 
BACK-UP 


Combine one of our low profile desk top 
LP Series power supplies, a suitable battery, 
and one of our LPBB solid state battery 
backup modules to provide a compact, 
easy to install, low cost UPS. 


* 4 LP models available, peak output rated from 
10 to 25“Amps”. 

* Compact size, |.75"H x 7"W x 7.62"D. 

* LPBB provides seamless solid state transfer to 
battery power when AC mains go down. Float 
charges the battery when power is restored. 


Contact your communications distributor, or 
call or fax us Toll Free 


Phone |*800°467°6741 


Fax |*800°825+1 403 


DuraComm® 
CORPORATION 


North Kansas City,MO, On the Web at www.duracomm.com 


Email: duracomm@duracomm.com 
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Motorola continues to win public safety contracts 


Motorola’s systems are continuing to 
spread to public safety agencies in the 
Midwest. The State of Indiana has se- 
lected Motorola as the prime contractor 
and system integrator for a new state- 
wide 800MHz digital voice system and a 
data communications system. (The tech- 
nology for the data system is yet to be de- 
termined.) The systems will serve fed- 
eral agencies, such as the FBI, as well as 
state and local public safety agencies. 

“This is the most significant step for- 
ward in protecting Hoosiers in decades,” 
said Indiana State Police Superintendent 
Melvin Carraway, chairman of the Inte- 
grated Public Safety Commission 
(IPSC). “These new systems are an in- 
vestment in Indiana’s future and a won- 
derful example of what happens when 
government and business work together 
to accomplish a common goal.” 

The state’s selection of Motorola fol- 
lows nearly three years of planning. Pi- 
lot implementation of the system will 
begin in areas where Project Hoosier 
SAFE-T demonstration grants will be 
awarded during the first part of the year. 
The IPSC will award the grants, which 
are funded by a combination of state and 
federal funds. The grants include a $2.5 
million federal appropriation made this 
past November. The IPSC is made up of 
representatives from local governments 
and public safety agencies. 


TwitCo to conduct 
study on recorder, 


transmitter use 


TwitCo, New Ipswich, NH, has 
been awarded a contract to con- 
duct a nationwide study of Jocal 
and state law enforcement 
agency use of body-worn trans- 
mnitters and recorders. Known as 
“body wires,” these devices are 
used to gather intelligence and 
evidence, as well as to enhance 
protection for officers in the field. 

The study, funded by the Na- 
tional Institute of Justice 
through the Space and Naval 
Warfare Systems Center in 
Charleston, SC (SPAWAR), will 
focus on local and state law en- 
forcement use, needs and pro- 
curement of the devices. Product 
availability from manufacturers 
will be included. U.S. govern- 
ment agencies will use the study 
in determining funding for train- 
ing programs and new product 
development. 


The Motorola Astro digital trunked 
voice system will be designed to operate 
in both digital and analog modes, en- 
abling two-way radio system users to op- 
erate their existing voice radios on the 
new statewide backbone. 

Motorola has also been selected by 
the Grundy County Emergency Tele- 
phone System Board (ETSB) in Illi- 
nois to supply a new countywide inte- 
grated 9-1-1 telephone and 800MHz 
analog trunked public safety commu- 


nications system. 
The county and 
Motorola have 
begun specific contract negotia- 
tions for the system that ETSB offi- 
cials said should be installed and 
online in 2001. The systems will in- 
clude new 9-]-1 telephone hardware 
and software, communications system 
infrastructure, pagers, and Motorola 
MCS 2000 mobile and MTS 2000 
portable radios. 


Quality Means Reliability ... 


Call us for: 


/ David Clark Headsets 


Nothing Beats A... 


In todays marketplace, Diversified Electronics, Inc stands out as 
-the Quality Leader you can always depend on. 


“ Motorola Original Radios, Parts & Accessories, 
/ Motorola Mag One Line of Products, 


When you have lives on the line you can't afford to take chances. 
Buy the best and pay less from Diversified. 
Visit Us On The Web At www.diversifiedelectronics.com 


(GB oiversiried ELECTRONICS, INC. 


309-C Agnew Dr. 
Forest Park, Georgia 30297 
Toll Free: 1-800-646-7278 Ext. 144 Fax: (404) 361-6327 Ext. 144 
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PRODUCT FOCUS 


Power supplies 


Power supplies 
offer 1/0 filtering 


ICT power supplies feature input 
and extra output filtering, a high- 
efficiency MOSFET design, fuse 
protection, current limiting, a 
diode-protected output and a termi- 
nal block output connector. The out- 
put current ranges from 4A to 100A 
with 120Vac and 220Vac inputs, as 
-wellas 12Vac and 24Vdc outputs. 
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Supply features 
3.3V main output 


The KT750 from C&D Tech- 
nologies is a low-profile, multiple- 
output, 750W power supply witha 
3.3¥V high-current main output and 
active-input power factor correction 
(PFC). The active PFC circuitry pro- 


vides compliance with EN61000-3-2. 


and accommodates a wide-input 


voltage range of 90Vac to 264 Vac. It- 


has EMI compliance to FEC/VDE 
Class B requirements, as well.as 
safety agency approvals from UL, 


CSA, TUV and the CE Mark: All 


outputs are fully isolated and regu- 
lated. Active current‘sharing on all 
three outputs is available to simplify 
N + | redundant requirements in 
fault-tolerant applications. Standard. 
features include power fail warning, 
remote inhibitand remote sense. 
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Dc power supply features N + 1 redundancy 


Samlex America’s de power system 
provides N + | redundancy and is ex- 
pandable from 40A to 100A. The sys- 
tem provides regulated output voltage 
and features operational-status LEDs, 
fault-indicator LEDs and alarm. Stan- 
dard features include volt/amp meter, 
short circuit protection and overload 
current limiting with auto reset feature. 


The N + 1 system is enclosed in a 

rackmount case, measuring 3.5" 19", 

A battery backup feature is optional. 
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Dc power supplies provide dual output ranges 


Agilent Technologies’ E3640A to 
E3649A models are single- and dual- 
output, programmable de power sup- 
plies that provide stable, clean and reli- 
able de power in 30W to 100W power 
levels. The models provide dual output 
ranges, front and rear output terminals, 
remote sensing, low noise, adjustable 


overvoltage protection and standard 
GPIB and RS-232 programmability. 
The power supplies feature an easy-to- 
read display and ergonomically de- 
signed user interface. The power sup- 
plies fit most benchtops, requiring one- 
half the rack form factor. 
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Power supplies prevent CHGNENERE? Camase 


The Model TL II and Model TLC If 
from Tripp Lite are precision- 
regulated de power supplies. The low- 
profile TL IT unit has a footprint to 
match most popular radios. The TLC II 
is a modified TL II unit with an inte- 
grated enclosure to protect the most 
popular radios. The power supplies 
conyert 120Vac to 13.8Vde (=0.5V). 
The smaller footprint can maximize 
operating space. The crowbar overvolt- 
age protection prevents damage to con- 
nected equipment due to overvoltages 
(15A and larger models). The current- 
limiting electronic foldback enables 


automatic overcurrent protection in 
case of overload. The regulated output 
voltage maintains as much as 95% of 
no load value. The filtering creates low 
ripple and low noise operation, and the 
heavy-duty power transformer provides 
complete isolation from noise on in- 
coming ac power. 
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Linear power supplies provide low noise 


Lambda’s H series linear power sup- 
plies provide low noise, and line and 
load regulation where stable output 
voltages are required. With a line regu- 
lation of =0,05% for 10% line changes 
and a load regulation of =0.05% for 
50% load changes, the power supplies 
are suitable for sensitive applications 
such as amplifiers, RF measurement de- 
vices and instrumentation. Available in 
output voltage of 5V to 28V and power 
levels from 15W to 115W, the power 
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supplies come in 20 single-, dual- and 
triple-output models. Voltage taps are 
field-selectable for 100Vac, 120Vac, 
220Vac and 240Vac. Overcurrent pro- 
tection is provided in foldback with au- 
tomalic recovery, and overvoltage pro- 
tection on the 5V models is set at 
6.2V+4V. The operating temperature 
range is 0°C to 50°C, with a derating of 
3% per degrees Celsius between 50°C 
and 70°C. 
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Attenuator handles 
2,000W peak power 


The model 100-SA-MFN-120 from 
Bird Component Products is a 
120dB attenuator with attenuation ac- 
curacy of +1.5dB. The convection- 
cooled unit offers 1OO0W average and 
2,000W peak power rating. This 500 


attenuator has a frequency range of 


de to 1GHz with a VSWR of 1.15:1. 
The physical dimensions are 
9.15" X 2.75" X 2.75", and the unit 
weighs 52 ounces. The connectors are 
N-type male and female. 
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TRYLON TITAN 


Self-supporting towers 
Up to 96 feet - 


only $1974 


ape bee ity 
Perfectfor 

wireless LAN 
or any 


communications «~ 


application 


LAL 


i\ 


Rated at six 
square feet 
@ 70 MPH. 


\EML 


CHAMPION 
RADIO PRODUCTS 
(888) 833-3104 
UpTheTower@ aol.com 
www.championradio.com 
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READERS’ CHOICE 


Of the new products in the October 1999 issue, this one generated the big- 
gest reader response. For more Information on this product, circle the corre- 
sponding Fast Fact number on the card found in the back of this issue, and mail 


the card to us. 


Radio meets military standards | 


Com-Net Ericsson Critical Radio Sys- 
tems’ Panther 500P portable for public 
safety is a lightweight and compact radio 
designed to perform in tough conditions. 
Meeting the military standard 810-E, the 
radio can withstand 40mph driven rain, 
temperature extremes from —40°F to 
176°F, 48 hours of exposure to salt fog, 
blowing dust-and other environmental ex- 
tremes.. The radio can be programmed 
from high power‘to low power to conserve 
battery life. The channel guard feature pro- 
vides enhanced privacy. Digital channel 
guard is also available. The LCD provides 
a large two-digit numeric readout with 
icons and is backlit for better visibility in 
low light. 
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with the word s most flexible 


2-way Remote Controllers and Mini Consoles ... 


For info on the IDA line 


of programmable Tone & DE Remotes . 


contact us at: 


1-800-627-4432 / 701-280-1122 
218-233-1886 fax 


sales@idaco.com 
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1345 Main Ave, Fargo, ND 58103 
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System is PSAP alee in a disaster 


Positron’s PSAP In a Box 9-1-1 di- 
saster recovery system is pre-configured 
to include four-trunk interface capabil- 
ity (expandable to eight) and two LAP 
Plus Workstations (expandable to 
eight). It is configurable for standard 


CAMA and enhanced MF trunk signal- 
ing. Easy-to-install, plug-in modules 
can be accessed from the front of the 
shelf while the system is operational. 
The Netclock/2 interface option ensures 
time synchronization with other equip- 
ment in the communications center. The 
manual ALI request allows call-taker 
access to ALI information based on 
manual input of a telephone number. 
The single-button redial of a discon- 
nected caller is made possible through 
the re-ring abandoned caller option. 
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EXTENDS LIFE. 


That's why your batteries need the improved Telepower IQ! 
And our exclusive 3 year warranty extends your peace of mind. 
Now Li-lon capable with adapters for StarTac, 11000 and others, the improved 


Telepower IQ Battery Maintenance System provides the most 

cost-effective “workout” to maximize performance and life 

of your rechargeable batteries. With advanced condition/ 

analyze modes, the Telepower IQ*ve offers an innovative 

“Cycle Test” to form and test new batteries for optimum pro- 
ductivity. Optional printer provides detailed reports, Ideal for NiCd, 


NiMH, and now Li-lon batteries from 3.6 - 14.4 volts, including JBRO 
land mobile batteries, with the highest power ratings available. Call today for details. 


BATTERIES, INC. 
Manufacturing facilities in Lisle, Illinois; Spring, Texas 
Phone: 800/323-3779 # Fox; 800/237-6435 * Web Site: ww.jbro.com 
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Transceivers offer 
low bit-error-rate 


The DTX Plus series of RF telem- 
etry transceivers from Ritron works 
as a retrofit to Rnet and JSLM in- 
stallations. Direct modulation with 
low distortion and low group delay 
results in a low bit-error-rate. Ap- 
proved by the FCC for narrowband 
and wideband specifications, the 
small (3.6" X 2.3" * 1.0") transceiver 
is available in 6W VHF (136MHz- 
174MHz) and 3W, 6W. 10OW UHF 
(400MHz-470MHz) versions. The 
swift lock synthesizer-loading algo- 
rithm reduces unit turn-on time to 
less than 1Sms for high-speed data 
throughput rates. Controlled envelope 
keying reduces adjacent channel 
“keyclicks,” resulting in spectrum- 
friendly operation. The transceiver 
features frequency stability at 
1.5ppm as standard for fixed applica- 
tions, dual TX/RX audio paths, low 
current drain (less than or equal to 
75mA), programmable high/low out- 
put power, programmable electronic 
settings and adjustments, and SMD 
component design. 
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Access server allows 
traffic integration 


The Access Server from Harris 
Intraplex allows users to integrate 
voice, data, audio and video traffic 
over Tl and El links for increased 
network efficiency. Enhanced trans- 
mission techniques help maximize 
circuit availability in the access por- 
tion of networks. The server includes 
an integrated channel service unit 
that provides performance monitoring 
and electrical protection, allowing for 
direct connection to public networks. 
Plug-in fiber-optic network inter- 
face modules are also available as an 
option. 
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Headset operates 


in noisy environments 

David Clark’s 
model H6020 is a 
behind-the-head- 
style noise-at- 
tenuating headset 
is equipped witha 
noise-shielded 
microphone. The 
M-77 microphone 
makes it possible 
to maintain level 
transmission clar- 
ity in noisy envi- 
ronments. The headset is designed for 
rugged environments where mobile and 
portable radios are necessary for safe, 
reliable performance, It can be used with 
a safety cap or helmet. The headband 
(nape band) goes behind the head to 
maintain adequate pressure and noise at- 
tenuation. An overhead nylon strap, with 
Velcro closure adjustment, supports the 
headset and fits securely under the safety 
cap or helmet. All components and cord 
assemblies provide protection from RF 
and electromagnetic interference, 

Circle (405) on Fast Fact Card 


Product line includes 
dual-band antennas 


The Maxrad low-profile vertical an- 
tenna series consists of five wideband 
and two dual-band models that cover 
800MHz/900MHz, 
»UHF, 2.4GHz ISM 
P and PCS frequencies. 
y The wideband prop- 
erty can reduce over- 
© all inventory require- 
| ments by providing a 
‘Vesingle antenna to 
cover multiple fre- 
e-quency bands. The 
— wideband antenna se- 
ries includes model 

, MLPV1700, cover- 
ing frequencies from 1,700MHz to 
2.4GHz. Model MLPV800 is suitable for 
all 8300MHz/900MHz applications in- 
cluding 800MHz SMR and cellular, as 
well as 900MHz GSM and ISM bands. 
There are three UHF models: 
MLPV406, MLPV430 and MLPV4S0. 
The dual-band series includes model 
MLPVDB800/1900 for cellular and PCS 
frequencies and model MLPVDB902/ 
2400 for 900MHz. The dual-band anten- 
nas are suitable for frequency-specific, 
dual-band requirements. 
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Assemblies support high-power apps 


Tru-Connector’s custom RF co- 
axial cable assemblies are for high- 
voltage, high-power applications in- 
cluding internal rack components and 
for interconnects between racks. The 
cable assemblies can be fabricated 
from standard RG-type cables rang- 
ing from 0.110" to 1.20" O.D. or from 
custom tape-wrapped Teflon dielec- 
trics. Rated as high as 10,000V and 
5,000W, depending on cable diam- 
eter, they can include a variety of 
standard and quick-disconnect con- 
nectors in any combination. Featuring 
cables from six feet to 150 feet long, 
the cable assemblies can be equipped 
with straight-thru and right-angle 


connectors. 

Standard 

types include 

C, EIA, HN, 

LC 7/16 and 

QDL, QDS 

and QDM 

quick-discon- 

nect styles, 

which have a 

positive lock- 

ing mating 

design that has to be manually pulled 
back and then slid forward to let three 
self-contained balls seat the connec- 
tion by clicking into place. 
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taking activities. This clean user inter- 
face makes it easy to access needed 
information for immediate use. The 
system includes call entry, pending 
call, active calls, active units and unit 
status windows. The system uses a 
geocoded database to verify addresses 
and place names and to display infor- 
mation about premise history, hazard- 
ous materials and emergency loca- 
tions. When connected to a suitable 
database, automatic searches of 


Safetynet computer-aided dispatch 


from Hitech Systems is a multi- 
agency, multijurisdictional CAD sys- 
tem for police, fire, sheriff and EMS 
agencies. The system uses color cod- 
ing, windowing and multiple screen 
displays to detail unit status and call- 


names, addresses, drivers’ licenses, 
vehicle licenses and other information 
can be performed to identify wanted 
persons, outstanding warrants and 
other vital data. 
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Does Your Wireless Rural 
Phone Link Do Internet? 


internet-read 
ALL-DIGITA 


@ 
. 
(} WLL REMOTE PHONE LINK 2-POTS Lines! 


The I-WLL breakthrough offers many advantages: 

¢ Full Bandwidth. 56K dialup modem; G3 fax compatible. 

* No License Needed Worldwide. Uses 2.4 GHz license-exempt ISM frequency band. 

* Never Needs Tuning. A 100% digital, self-configuring, time division duplexing system. 
* Complete Privacy. Fully encrypted, spread-spectrum CDMA modulation scheme. 

* Low, Self-Adjusting Power. 3-6 Watts; accepts any voltage from 12 to 48 DC. 

* 16 km (10 mile) Line-of-Sight Range 


CARLSON WIRELESS TELEPHONE, INC. 
( ARLSON 


707-923-9593 <« Fax 707-923-1913 
sales@wireless-telephone.com - www.wireless-telephone.com 
1180 Evergreen Road » Box 2400 » Redway, CA 95560-2400 USA 
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Alexander Technologies’ H9049 
Sage replacement bat- 
tery is for Mot- 
orola Radius 
P1225 radios. The 
battery replaces 
Motorola’s HNN- 
9049A and is a 
7.5V, 1,200mAh 
NiCd recharge- 
able battery. The 
pack is ultrasonically sealed with 
high-impact housing. The batteries 


Receive only 


P30VD, P35VD, P40VD, P45VD 
PIOVDG, P35VOG, P40VDG, P45VDG 
P1S0VD, P160VD, P170VD 

P1ISOVDA, PI60VDA, P170VDA 
P150VDG, P160VDG, P170VDG 


Battery with Motorola Radius 


Freq. Ranges (MHz) 


30-35, 35-40, 40-45, 45-50 <1.3 16 0 
30-36, 35-40, 40-45, 45-50 <0.5 26 +12 GaAsFET $109.95 
150-160, 160-170, 170-180 <1.5 15 0 
150-160, 160-170, 170-180 <1.) 15 0 
150-160, 160-170, 170-180 <0.5 24 +12 GaAsFET $109.95 


are built to meet or exceed OEM 
specifications. Each cell is safety- 
vented to provide rapid release in 
high-pressure situations. Vents reseal 
if venting occurs. It is also equipped 
with a solid-state, automatically self- 
resetting 3.5A circuit protector 
(polyswitch). The shelf life is five 
years when stored at 25°C (77°F). The 
operation voltage range is from 6V to 
OV, and the cutoff voltage is at 6V. The 
first charge rate is standard (C/10). 
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168 
N.F. Gain Comp. 
(dB) (dB) (dBm) Type 


Device 
Price 


DGFET §$ 44,95 


DGFET 
OGFET 


$ 44.95 
$ 56.95 


P450VD, P460VD 450-460, 460-470 <18 15 -20 Bipolar $ 49,95 
P450VDA, P460VDA 450-460, 460-470 <12 16 -20 Bipolar $ 74.95 
P450VDG, P460VDG 450-460, 460-470 <05 16 +12 GaAsFET $109.95 


P8O0VDG, P830VDG, PBE0VDG 
Inline (rf switched) 
SP30VD, SP35VD, SP40VD, SP45VD 


SPSOVDG, SPSSVDG, SP40VDG, SP45VDG 30-35, 35-40, 40-45, 45-50 


SP150VD, SP160VD, SP170VD 
SP150VDA, SP160VDA, SP170VDA 
SP150VDG, SP160VDG, SP170VDG 


800-830, 830-860, 860-690 <06 19 +12 GaAsFET $119.95 


30-35, 35-40, 40-45, 45-50 <14 15 0 OGFET $ 74.95 

<055 26 +12 GaAsFET $139.95 
150-160, 160-170, 170-180 <1.6 15 0 DGFET $ 74.95 
160-160, 160-170, 170-180 <1.2 16 0 DGFET $ 86.05 


150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 


SP450VD, SP460VD 450-460, 460-470 <19 15 -20 Bipolar $ 79.95 
SP450VDA, SP460VDA 450-460, 460-470 <13 16 =-20 Bipolar $104.95 
SP450VDG, SP460VDG 450-460, 460-470 <0.55 16 +12 GaAsFET $139.95 


Every preamplifier js precision aligned on ARR’s Hewlett Packard HP8970A/HP346A state-ol-the-art nolse figure 
meter. RX only preamplifiers are for receive applications only. Inline preamplifiers are rf switched (for use 
with transcelvers) and handle 25 watts transmitter power. Mount inline preamplifiers between transcelver 
and power amplifier for high power applications, System S/N improvement 6-14 dB typical. Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 © Burlington, CT 06013 ¢ 860-485-0310 


commercial and special preamplifiers available In the 
1-1000 MHz range. Please include $2 shipping in U.S. 
and Canada. C.0.D. orders add $2. Air mali to foreign 
countries add 10%. Order your ARR RX only or Inline 
preamplifier today and start hearing like never before! 


Sm 
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Speaker mics work 
with standard radios 


The JD-360X and 36XX series from 
David Levy are speaker microphones 
compatible with many standard hand- 
held transceivers such as Yaesu, ADI, 
Kenwood, Motorola and Uniden. These 
mics come with a built-in phone jack, 
PTT thumb switch, eight-position 
swivel lapel clip and an eight-foot re- 
tractable cord with strain relief. The 
Kenwood version has three additional 
function keys. The JD-130X and JD- 
130XE series provide clear audio and 
come with a miniature earphone, sepa- 
rate thumb-size speaker with PTT 
switch and a 360° lapel clip on the back. 
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Phone link extends 


lines to remote area 


The i-WLL from Carlson Wireless 
Technologies is an Internet-ready, all- 
digital remote telephone link. Itruns two 
POTS lines as far as 16km line-of-sight, 
eliminating 
the expense of 
digging cable. 
These lines can 
be used in any combination of 
voice and data. A single user can 
use both lines, or the system can deliver a 
single line to each of two nearby build- 
ings. Using the 2.4GHz frequency band, 
the link is license-free worldwide. Fully 
digital operation not only enables data 
transmission speed, it also eliminates the 
need for tuning. The fully encrypted, 
spread-spectrum CDMA modulation 
scheme ensures complete privacy for the 
user. Each independent telephone line 
uses a full bandwidth, 64kbps PCM digi- 
tal channel and is compatible with G3 
fax and 56K dialup modems, 
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Modem connects 


to conventional radios 


The B1474 modem from Barnett En- 
gineering operates with two-way con- 
ventional and GE Mare IV trunking sys- 
tems. It has a 112Vde to 130Vde power 
supply input and extended temperature 
range. [talso features RTS/CTS delay 
(for transmitter power up) and a PTT 
drop delay (to reduce squelch tail effect). 
LED indicators display status. The mo- 
dem offers busy-channel detection. It 
operates at full- or half-duplex. All tim- 
ing and control parameters are 
dipswitch-selectable. 
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Pager tester supports Flex, POCSAG 


The TC-2000A universal pager tester 
from CPR Technology combines all of 
the test features required for pager test- 


ing within a single unit. The instrument 
is lightweight, portable and may be oper- 
ated from all standard ac supplies. The 
future-ready, multifunction, 2G pager 
test platform supports Reflex25, Re- 
flex50, Inflexion, Flex, ERMES and 
POCSAG protocols. The tester can be 
used as general-purpose RF source and 
narrowband receiver for testing transceiv- 
ers as high as |GHz. The menu-driven, 
user-friendly instrument is capable of 
generation-IQ modulated RF signal as 
well as analyzing narrowband signals for 
testing receivers and transmitters. 
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Narrowband transceiver operates at 450MHz 


Esteem Wireless Modems’ 192C is a 
licensed narrowband packet burst trans- 
ceiver for commercial, industrial and 
public safety applications operating in 
the 4S0MHz to 470MHz range. The digi- 
tally synthesized transceiver is field tun- 
able over the operating band in 6.25kHz 
steps. The RF data rate is 19,200bps at 
25kHz channel spacing and 9,600bps at 


12.5kHz channel spacing. Standard RF 
output power is 2W (4W optional). Typi- 
cal indoor and outdoor fixed base and 
mobile applications include point-to- 
point and point-to-multipoint digital data 
networking for distances to about 15 
miles line-of-sight without the use of the 
digi-repeater option. 
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Tactical headset folds for portability 


The MTI5H67FB-01 tactical 6-S 
compact and foldable headset from 
Peltor Communications features an 
extra-wide, collapsible headband. It is 
designed to fit comfortably under a hel- 
met and to be used with different kinds 
of weapons and sights. The individually 
sprung bands provide even distribution 
of pressure around the ears. The low, 
two-point fasteners and easy height ad- 
justment have no protruding parts. The 
headset offers an audio input for con- 


nection to a por- 
table radio, and the 
microphones pick 
up and amplify 
ambient sounds up 
to a_ specified 
maximum level. 
The soft, broad 
sealing rings pro- 
vide low pressure, 
effective sealing and individual comfort. 
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Portable offers 


Software weds 
maps, peripherals 


Cerulean Technology has in- 
troduced a new version of its 
Packetcluster Patrol software that 
integrates information from a va- 
riety of mobile devices for in-ve- 
hicle use by officers in the field, 
Packet-cluster 4.3 features tight 
integration with leading mobile 
law enforcement applications and 
third-party devices, such as in- 
vehicle mapping, digital cameras, 
magnetic-stripe and bar-code 
reading technology that can help 
patrol officers quickly identify 
and safely arrest suspects. 
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easy operation 

The MTS 2000 Model I portable ra- 
dio from Motorola features 48 stan- 
dard modes and channels. It has a top- 
mounted six-character display and 
provides feedback to alert users of 
mode status, such as secure, scan, 
private call and stat alert. It of- 
fers simplified operation 
with five programmable 
buttons, a large rotary vol- 
ume switch and LEDs to 
indicate operational sta- 
tus. Programmable lists 
permit users to send tele- 
phone calls, call alert and 
private call messages, 
and pre-programmed 
status and messages. 

Circle (417) on Fast Fact Card 


Need Improved Portable Radio Coverage? 


* Maximum 36 sites per channel. 


tone-keying delays. 


www .mrimag-.com 
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Add Receiver Voting and Transmitter Control with the SNV-12 


* DSP receiver voting improves portable radio talk-back. 


* Provides remote keying of transmitters, transmitter 
selection/steering, multicast and receiver grouping. 

* Console TX audio input with EIA Tone Remote decoding capability. 

* Adjustable audio delays to compensate for link paths and 


* RS-232 port allows remote control. 
* Receiver Voting for LTR Trunking Coming September 2000. | IPS Communioations tne 
, Inc. 
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For more information: 

JPS Communications, Inc. 
5720M Capital Bivd. 
Raleigh, NC 27616 

phone: (919) 790-1011 
fax: (919) 790-1456 
email: jps@jps.com 
web: www.jps.com 
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TRANSMITTER LOCATION 


\ New fixed site direction 
| | finders provide 2 degree 
ee, accuracy, and include 
me w=  SOftware for triangulation from 
ad a central control site. Mobile 
| versions also available covering 
50MHz to 1 GHz 


Doppler Systems Inc. 


PO Box 2780 Carefree, AZ 85377 
Tel: (480) 488-9755 Fax: (480) 488-1295 
www.dopsys.com 


European Marketing Director Denis Egan 
PO Box 2, Seaton, Devon EX12 2YS England 
Tel & Fax: 44 1297 62 56 90 
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; It's here... 
Industrial Machinery 
AUCTIONS 
on the Internet! 


Industry will never 
be the same. 


AUCTIONS 
Machinery and Property 
—Plus— 
Machinery for Sale 
Businesses for Sale 
Commercial Real Estate 
RFPs and RFQs 
Employment 
ned Funding and Capital 


SN : E-mail Notification Services 
4 t 
VbOm 


industry 


www.i-comindustry.com 
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Ryan Jacobson Adams Demmel 


Ron Ryan joins Hutton Communications, Dallas, as vice 
president, director of sales, after serving in various sales, 
marketing and management roles with Arrow Electronics, 
Melville, NY. 


Roland Jacobson becomes the director of the Telecom- 
munications Sales division of Newmar, Newport Beach, 
CA, after working in the telecommunications power indus- 
try for more than 30 years. 


Changes at SignalSoft, Boulder, CO: 

Steven D. Adams departs InvisiX, Fort Worth, TX, as 
technical business manager to join SignalSoft as vice presi- 
dent of operations. Chris Murdock, director of quality as- 
surance, moves up to vice president of quality assurance. 
Doug Demmel, director of North American sales, advances 
to vice president of sales, Americas. 


Al Forsythe leaves National Car Rental Systems, Minne- 
apolis, as director of franchise sales and development to join 
Hark Tower Systems, N. Charleston, SC, as sales and mar- 
keting manager. 


Craig Szezutkowski, senior vice president of federal, di- 
rect and customer service business for EF Johnson, Waseca, 
MN, is elected as vice chairman of the Telecommunications 
Industry Association Private Radio Section. 


David L. Hattey leaves Racom, Marshalltown, IA, as 
vice president, operations, to join Transcrypt International 
as senior vice president of design and sourcing at its EF 
Johnson subsidiary. 


Changes at the Cellular Telecommunications Industry Asso- 
ciation, Washington: 

David Diggs, vice president of global marketing for CTIA 
subsidiary Cibernet, becomes the executive director of The 
Wireless Foundation. Michael Evans, executive director of 
The Wireless Foundation, advances to vice president, 
Internet operations for CTIA. 


Karen Caldwell will lead Motorola Commercial, Gov- 
ernment and Industrial Solutions Sector’s push to offer cus- 
tomer-focused products to the worldwide electric, natural 
gas, water and waste utility markets. Caldwell formerly 
managed New West Energy, the non-regulated marketing 
affiliate of Salt River Project. 


Changes at Daniels & Associates, Denver: 

Melissa Hubbard, general counsel, advances to senior 
vice president. Bill Fowler, chief financial officer, also be- 
comes senior vice president. David B. Rhodes is promoted 
to executive vice president. 


www .emrtmag.com 


CLASSIFIED 


Phone: 913-967-1861 


800-347-9375 
Fax: 913-967-1735 


Mail: 9800 Metcalf Ave., 


© Dawn Rhoden 
- Classified Advertising 
- Manager 


Resa | your 1 eB Ii in a — iss 


Overland Park, KS 66212 i 


Category Index 
Computer Software 
Employment 
Equipment For Sale 
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Professional Consulting Services .... 
Professional Services ess 
Rentals 
Repair Services ... 
Trunking 

Tower Space 


professional services 


FREDERICK G. GRIFFIN, P.C. 


$. 2938 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


PORTABLE 
SERVICE, INC 
121 Crowell Lane * Lynchburg. VA 24502 


GE Portable Radio Service Depot 
Factory Approved Nationwide 
* Current Product Lines 
* Voice Guard Certified 


FOR QUALITY SERVICE 
ERICSSON Z * Public Service Trunking 
* Surface Mount Technology 


804) 239-3049 


FACTORY TRAINED 
TECHNICIANS 


OMNICOM., Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD. SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE: (850) 224-4451 » FAX: (850) 224-3059 
E-mail: omnicom @omnicom-usa.com 


SCHWANINGER & ASSOCIATES 


\ Attorneys at Law 


Robert H. Schwaninger, Jr. 
1331 H Street N.W. Suite 500 
Washingion, DC 20005 

Ph- 202-347-8580 

Fax 202-347-8607 


ee ee 


¢ FACTORY TRAINED TECHNICIANS » 
e SURFACE MOUNT TECHNOLOGY 
* FACTORY APPROVED NATIONWIDE « 
* EDACS & AEGIS « 
* VOICE GUARD CERTIFIED « 
* MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 
1393 Waterlirk Rd » Lynchburg VA 24501 


ERICSSON 2 904-237-3427 == 


MVIROTT 


COMMUNICATIONS GROUP 
RAYMOND C. TROTT, P.E. 
Chairman 
1425 Greenway Drive, Suite 350 
Irving, Texas 75038 
972/580-1911 * Fax: 972/580-0641 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P.E. 
Principal 


14017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 926-2837 


GE PORTABLE SERVICE 

» FAST TURN 

* WARRANTY 

* $48.00 hr/2 hr. MAX 

* PARTS GE LIST 

* RETURN UPS PALD 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


270-683-0936 em 


www. 4radomes.com 


Vantage Assoctates,inc Manufacturing & Engineering 
RADOME § Gardena, CA (310) 329-0046 
San Diego, CA (858) 453-3680 


For Wireless Communications 


professional consulting’ services 


Engineering For The Wireless World 


Wireless Communications Systems and Facilities AM 


Define Acquire Build Manage ol ig 
Design Zone  Test.< Operate : 
REC Consultants, Inc; Try MRT 


Classifieds! 


100 Woodbridge Center Drive, Suite-201 F 
Woodbridge, NJ 07095 / 


800-247-4796 
email - info@irce.com 


Offices Nationwide & International 
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IDACOM 
6702 Northview SteBoise ID 83704 


Mapping Services 
HAAT © Point-to-Point Profiles 
Countours * Area Coverage * Tile Maps 
Easy-to- Redd 
Know your SMR Contour Protected Area 


Gene Stoker 
Ph: (208)338-8002 
E-mail: gwstoker@compuserve.com 
Fax: (208)383-4159 


www. Imriimag.com 
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== ADVANCED 


ELECTRONICS, INC. 
“Our employees are our most 
valued asset” 
Expanding and busy MSS/Motorola 
Full Line & Nextel dealer is hiring 
following 


professionals for the 
positions: 

* FIELD / SITES TECHNICIANS 

* RADIO / CCTV SALES 

* NEXTEL SALES 

* MAINTENANCE SALES 
Excellent opportunity for self-motivated 
professionals to expand their career. We 
offer continued education, competitive 
wages, full benefits, factory training and 
possible re-location assistance.Two 
locations; Tri-County LA area and 
Ventura/Santa Barbara area. 

Contact our HR Manager at: 

Telephone: 310-532-3211 
Fax: 310-532-8411 
E-mail: 
pbotsford @advancedelectronics.com 
Web Site: 
www.advancedelectronics.com 


WIRELESS STAFFING SPECIALISTS 
ALL LEVELS OF POSITIONS FILLED GLOBALLY 


e Technicians e Engineers e Managers e Sales 
Send resume to address below 


Check web page for immediate openings 
WWW.PERSONNEL1.COM 


mgs PERSONNEL RESOURCES, INC 
SSS 2.0, Box 14570, Cincinnati, OH 45250 
Since 1989 E-Mail, Careercomi@ AOL.com 


@ 606-491-5410 FAX 606-491-4340 


employment 


Electronic Technician 
Large Metropolitan dealer is pong for an 
experienced Electronic Technician. Previous 
experience working on two-way radio 
communications systems, includin 
installation and maintenance is required. 
Salary commensurate with qualifications 
and experience. Benefits. Send resume to: 

Mobile Radio Engineering, Inc. 

745 Boone Ave. N. 

Golden Valley, MN 55427 

e-mail: ddavey@visi.com 


The Sound 
of Success 


If you like the sound of a company 
that's moving fast with innovation 


and customer dedication, we'd like 
to hear from you. We're Com-Net 
Ericsson Critical Radio Systems, 
Inc., a leading communications 
company totally focused on the Land 
Mobile Radio market. We have a 
number of positions available nation- 
wide for experienced Land Mobile 
Radio sales professionals. If you like 
the sound of that, contact us today. 


Bebravet Bricssm 


CHITICAL RADID S¥StEWS 


FORWARD YOUR RESUME TO: 
Deann Richardson 
Human Resources 
Com-Net Ericsson Critical Radia Systems 
PO. Box 2000, Lynchburg, VA 24501 
804.592.7573 fax 804 592,3057 
e-mail: qusdnm @am1 .ericsson.se 


equipment for sale 


MOTOROLA RADIOS 


RADIUS - RADIUS - RADIUS 
NOBODY BEATS OUR PRICES-NOBODY BEATS OUR INVENTORY! 
SP50 - PIIO - GP300 - P1225 - SMSO - M130 - M1225 - GM300 


MANY USED/DEMO TRUNKED & CONVENTIONAL RADIOS IN STOCK 


HT1000-MARATRACS-SPECTRA-STX-MTX8000-PP 1 000X-MAXTRAC-MTX800 


(©) SALES: 800-545-7748 +» FAX: 703-830-8710 


Radio 
ZWVvess, lic: 


VISIT US AT 


http:/jwww.radioexpressinc.com 
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equipment for 
sale 


| DOES YOUR ADVERTISING 
WALK AND TALK ? 


IF vial} 
| NOT GIVE » ay, 

| THE LABEL EXPERTS 

A CALL I! i 
| 


nchor 
Graphics 
Marketing, Inc. 
(re wee! "The Label Experts" 


sa 
oS 972-242-0439 FAX 972-242-0959 
| 1-800-875-7859 


BUY ee SELL «* Trade 


GE Delta SX Mobile, VHF & UHF, 100W... $250.00 
Accessories with 950 head .................. $100 


GE Ranger Mobile, VHF, 40W ................... 


MOT MCX 100, 144 Rearmount Mobile, UHF, 
450-470, NO PL or Prom, AS IS PRICE .... $30 


MOT & GE Indoor 30" & 40" Cabinets .......... $225 


1113 Central Avenue 
Billings, MT 59102 
Phone: 406-252-9220 
Fax: 406-252-9617 
http://members.aol.com/cwwolfe.com 


OLFE 
COMMUNICATIONS 


SM-120 


SPECIAL PRICES and in STOCK! 
Mobile Radios 

UHF 450-470 MHz VHF 150-174MHz 

Features: 

16ch operation All-Channel Scan 


25 or 40W TX Power 
All SM-120 radios include Plain mic, 
power cable, mounting bracket 
info @nsiradio.com 


www.nsiradio.com 


NSI Communications 
(7 | Tel: (206) poe 
Tese Fax: (206) 878-4212 


SM-120 trademarms of Motorola Inc. 


www.mrtmag.com 


* WE SHIP ANYWHERE IN THE WORLD + 


ONE WEB SITE - ONE SOURCE 
THE ONLY SOURCE YOU NEED 
WWW.COMMUNICATIONSWEST.COM 
2-WAY RADIOS 
BATTERIES 
ACCESSORIES 
TRUNKING SYSTEMS 
INMARSAT 
ANTENNAS 
SPREAD SPECTRUM LINKS 
AND MORE!! CALL TODAY! 


KENWOOD {oom 
Radius MOTOROLA 


Special State & Local Gav. Discounts 
1-800-264-9516 
FAX 303-415-1557 
COMMUNICATIONS WEST, LTD. 


E-Mail: commwest@aol.com 
DOMESTIC & EXPORT SALES 


LOWEST PRICES! 


* ACCESSORIES 


SVNNALNY * SWALSAS ASNNYNL © SLYVd 


BATTERIES * EXPORT ITEMS 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
Most Elements $20.00 with Trade 


Crystals 
We Buy Used Elements 


NKX 


1814 Hancock St. 


Gretna, LA 70053 
504-361-5525 (in LA) » 800-237-6519 
FAX 504-361-5526 


ww Ww e 


ag 


BUYING ERICSSON - GE saiilianank 
VHE/ UHF Voting aux receiver... 395 
MASTR Il VHF/UHF 100/250w Sta. 

FLAT RATE REPAIR 5-990 & 5-950 

ASTRON RS12A Black P.S. NEW... 

MASTR Controllers 

RCN 1000 Remotes... 

IDA Control Shelf, new 

EDAC RANGR mobile, new boxed .. 

$990 128 ch head w/warranty 

$950 128 ch head w/warranty 

$550 Scan control head mint... 
Phoenix-SX 16Ch VHF wiacc, . 
MLSH040 /041 VHF MLS w/a 
MLSL160/161 30-42 w/acc.... 
RANGR 1000 NEW UNITS, ODO SPLITS. 
CHECK THEM OUT AT OUR WEB SITE 
MVS 150-174 wacc, . 
GE Rapid desk charger WIMPAIPCS/LPE/MRK insert .... 
KPC 300 Ericsson VHF & UHF Part. 22 
KPC spkémic w/ cioled cord mint 

MPA/MPD Std. rate chargers .. 
Rangr 30-42 less acc. 1O0W ... 
Delta-§ 450-470 less acc 100W 
Delta-SX 150-174 less acc. 100W ... 
Delta-§ 42-50 less acc. 110W. 
Delta-S 42-50 less acc. 60/w 
Delta-S 29-36 less acc. 110W.. 
MASTR Il 150-174 / 29-36 1 
MRK/MPA Spk/mic/ant less ant new ... 


25 
NEW LONDON TECHNOLOGY 


752 Alum Springs Road « Forest, VA 24551 
Tel: 804-525-0068 » Fax: 804-525-0078 
www .newlondontech.com 


www.imrtmag.com 


equipment for sale 


Call Today For Your FREE 
Catalog! 


www. antenex.com 


Oe. 


yea 


Antenex is an established leader in the design and manufacture of innovative antenna 
products. Our latest Antenex Catalog is the perfect reference and buying guide for dealers. 
It features new products, as well as color photos, graphs, patterns, detailed descriptions 
and specifications of our full line of antenna products. 


United States: International: 
Phone: (800) 323-3757 Phone: (630) 351-9007 
Fax: (800) 857-9009 Fax:  (630)351-9009 


Antenex Inc., 2000-205 Bloomingdale Road © Glendale Heights, Illinois 60139 
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fipleX .. COMMUNICATIONS INC. Sic 


7331 NW 54th Street - Miami FL 33166 - USA « Ph (305) 884-8991 « Fax (305) 884-4041 
il: fiptex@bellsouth.net * site: www.fiplex.com 
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equipment for sale 


Radio Programming Cables (224 


Model #s The Motorola® Radio It Programs .. Pri PA-I Radio Fre Adaptor...$139.95 


HT50 and the Radius P100 Models. . 59, * Compatible with "RIB" unit. 
HT600, MT800, MT1000, P200, P500, MTXB00, MTX810, MTX820, MTX900. ‘(connection on top of ‘radio) .. $85. : Ruabes steel case. 
MARATRAC, (MAXTRAC - 50, 100, 300, 820. 840, M860, pee Ee 
= (RADIUS - M100, M206, M208, M214, M216, M400, GM300), ; PA-II Programming Adaptor...$159.95 
= : rs * Contains rechargeable NI-CAD Batteries: 
ini atl Perfect for field use and Portable. 
Sinem BS peered, portables. OE i 5 Laptop & Notebook Computers. 
SPECTRA Low and Medium Power Units : eae ao Oniand Charge. 
. SPECTRA 100 Watt and High Power Units, . We $79. pour! Chase ipghidea 
SYNTOR 9000 and 9000E Radio Line. . Ce bell be Sptelhaiedoaesam i M 
eid Date Ressuer ze Say : . ean from a full charge. ee aaa ae 
we. MCX1000. a $65. PA-III Pocket Programmer...$189.95 
«+ Cloning Cable for the Motorola” HT600/MT1000. : $79. * Micro-Size Design for Sarentent 
.. GP300, GP350, and P110 Models. ss05 : sPortabillty and Fale U AS é 
.... MSF5000 Digital Unit with 3 Digit Display in Controller Tray. $75. Uses Surface Mount Technology = 
--. HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 (connection on side of radio) and JED! Series. * % _— ws 
Feit WARSELEM TRIS ss cnnsrsanccnasspsesnsp - ; pa-lil 
... Cloning Cable for the Motorola* JED: * 
.. ASTRO SABER and SABER SI. ......0..0.. 


is “ ‘ ey Nour DE NESE Atlanta GA 3032 
mour Dr, Nant 
‘ HT750, HT1250. : soe vid. FAX 404.872.1038 


Polaris Industries Compare These important Points, Before You Buy! 
Tech int 872.0722 + We Accept: American Express, Discover. MasterCard and Visa. 

ech info: 404, r + Professicnal Users Guide with Detailed Photos Included with Ail Radio Products 
www.polarisradio.com + Compare Polaris’ Features and Quality. Dont Accept imitations! 


Check out our Web specials! 
www.radiocomm.com 


«Wholesale prices to Dealers Only. 

*Self-servicing users welcome, 

*We carry a wide selection of both radios and 
accessories for your convenience. 

© TI or subrate multiplexers *We have a Flat Rate Repair service. 

* 960-MHz radios *We sell and install MX-COM boards. 

sipecncniteneinwnes, 800-726-9015 » 612-808-0069 

We provide the tools: VALUE-ADDED Distributor of fax: 612-808-0087 

You satisfy your customer. Communications Products. email: sales@radiocomm.com 

Circle (105) on Fast Fact Card 


* Send digital thru analog microwave 


(540) 891-0569 We accept VISA and MasterCard Fax: (540) 891-0538 


Massaponax Business Park 


Map eee LAE CHEM detect Va caer. 


lke ELECTRONICS vegas 


Circle (107) on Fast Fact Card Fredericksburg, VA 22404 


> Two-Way Radio Communications Console interface units 

> New and Reconditioned Radios Secure modems ; 

> Custom-Designed Radio Systems pecs ae receivers 

Gnesit P ° igitac Comparators 
All CCIl ; plenitsi ROETEREENS Centracom II CEB cards, cont. panels & complete 

| 8 GCC80 complete (MDC-1200 & MDC-600} 
Labels Hi-power/Lo-band PL Mitreks 29.7-38.9MHz MSF 5000 VHF Secure repeaters 

Saber |, UHF DES hi-power (rack & indiv. chrgrs, etc.) 400W 150.8-162 & 162-174 mptrs.- paging & secure 
| WHITE, ORANGE. GREEN AND RED Mid-band bases secure 250W 450-470 repeaters. - clear & secure 

BUTTONS AVAILABLE URL Address: http://www.mechemelectronics.com E-Mail; mechem@fls.infi.net 
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$12.50 ea 


CCIl PROGRAMING AVAILABLE STATION IDENTIFIERS Motorola R-2680 System Analyzer 
ORDERS SHIPPED IN 14 DAYS SW chen Cui an mem | of 'wo-way radios, MPT 1327/1343 fault 
4 Three monitors and three timers pee rae sane Core one = be 
NORTHEASTERN 4) Several Standard Models available use: in any setting i ery Pica: 3 
Communications, Inc. Q Reseller and Quantity Discounts months old New Price $15.7K. . . Call for 
i Wye 800-722-6664 price. Micor Media 
Waterbury, CT (203) 575-9008 7 RECON. 216-351-1755 773-334-4300 * sales@micor-media.com 
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equipment for sale 


Lots of New Two Way Radios! 


| For immediate delivery, 


|... at the very best prices! 
KENWOOD YAESU Weertex Soom 
Prices Starting at $59! 


Programming hardware kits $89.00 | Free items in 20+ 
Icom repeater maker kits $79.00 | Radios Ordered! 


Portable, Base & Mobile Antennas: Decibel, Larsen, 
Maxrad, Hustler, Antenex, Cushcraft, ASP and more 


Coax Cable: Belden & Heliax 


Conventional and Switching 
power supplies: Astron & Samlex 


R.F. Test Equipment: 
IFR, Bird, Optoelectronics, Ramsey 
Connectors, audio accessories, batteries, 


solar modules, R.F. amplifiers, Lightning 
protectors, trunking panel, interconnecters 


10° tower sections. Prices start at $33.00 


Duplexers Syscom, Decibel, Wacom, 
prices start at $129.00 


£S FG C9 707 


EL PASO, TX 
1630 PAISANO OR. 
(915) 533-5119 FAX 542-4701 
EL PASO, TX, 79901 U.S.A. 
www.epcom.nel epcom@wht.net 


MIAMI, FL. 

7262 NW, 54 St. 

(305) 889-1127 FAX 889-0652 
MIAMI, FL., 33166 U.S.A. 
E-mail: epcom@bellsouth.net 


Ask for your 
free Catalog 
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FOR SALE H-P-8920-A 
RADIO SERVICE MONITORS 
QUANTITY (17) FOR SALE 
WITH OPTIONS 


(5) H-P-8920-A OPTIONS 2/0/4/5/19/14/50.......88900 
(6) H-P-8920-A OPTIONS 2/B/4/5...cscscscacuen $8500 
(8) H-P-8920-A OPTIONS 1/2/3/4/5/10..........88900 


SPECIAL OFFERS on MOTOROLA 


USED EQUIPMENT 


BLOWOUT 


SAVE on Thousands of 
Used Items in Stock Now 


Portables, Mobiles, Repeaters, 
Base Stations, Tone Remotes, 
Power Supplies, Batteries, 
Service Monitors, Pagers, 
Accessories and More... 


=*)\TelePath. 


aod Milmont Drive * Fremont, CA 94538-7347 


1-800-292-1700 


or (510) 656-5600 * Fax (510) 656-2114 
Visit us on the Web at: www.telepathcorp.com 
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2-WAY RADIOS 


= S500KHZ ta 1GHZ Frequency Range 
= §pectrum Analyzer w/Tracking Generator 
Duplex Generator/Digital/Analog Signaling 


All radios are BRAND NEW and 
come with factory warranty and 
genuine Motorola Accessories. 


eGP300 VHF/UHF, 
16Ch 


LTR/EDACKS/MPT-1327 Trunking Test 

High Stability OCXO 

8 Month Warranty & 10-day Right of Refusal 
Tested and Calibrated 


USED TEST EQUIPMENT WANTED, 
FAX YOUR LIST TO +1 925-229-2035 


RF IMAGING & COMMUNICATIONS 
+1 925-229-2034 « yeh +1 925-229-2035 
http:/Avww.best.com/—rfimage 
E-MAIL: a com 
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eSP50, VHF/UHF 
Payments: COD or Terms-On (starts $255) 
Approved Credit. 
Delivery: Within 8 business ¢Portables, Mobiles, 
days in most cases. Trunking 
Accessories: 
HNNS008 $40 


Sales: 800-410-3669 
817-568-8550 
Fax: 817-568-8023 
E-mail: appliedmic@hotmail.com 


HT750/HT1250 Battery w/ belt 
clip 
(minimum qty of 100pc.) 


AMI 
(applied micrologic, Inc.) 
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Motoroloa STX H35JNC5170BN 3 button display 800 MHz 
Type I conventional . » $100 
Kenwood TK431 900 MHz LIR ‘portable no batt no ‘chrge . $75 
Standard HX-4682UT UHF 450-470 MHz UiR/conventional 
w/ rapid chrgr .. $200 
Motorola MOX 100 VHF 10W 16f dash mount w/OVP (NOS) $150 
Hotorola Mostar D3STLASGOODK SOOMH: 15H 165YS ... 5 for $100 
Johnson 8700 BOOMHz LIR 15W .. ae for $100 
GE Delta/Ranger DES Voice Guard ‘T9A148909P1 «ae $95 
Motorola People Finder Plus Paging System w/ 3 
model SE34PFPOLIAS 464-SOOMHZ .. . $350 
Motorola System 9000 Siren Control $125 
bpetout TX UHF Combiner M-101-405-<TRM 406-512 MHz 

4 channel -- will tune om your freqs .. $2800 
Motorola Dray rate bg Hg DIMF mic (NOS) 

300 Buss heavy duty fuse holder HEJ-BB w/se 40 fuse (NOS) .. 
Zetron Model 15P multi format digital encoder (NOS) ... 
Motorola Radius R-100 25w UNF 450-470 MHz PL DPL ... 
Motorola Micor Pure UHF 450-470 MHz 75 w Paging 1 1% 
C643ZB1106A 
Motorola Micor Pure 69332811064 370w VHF ... 

Motorola Micor 72 MHz Repeater C42RCB61058 

Digital Microwave Corp 17/19 GHz TX/RX 
DYH6MDMC10-01 w/ outdoor cabinet 

Glonayre 1205 Radio Telephone Term 

Glenayre 3000 Paging Terminal .... 

Zetron Model 4062A 3 position Dispatch Console-Complete 
Motorola Micor CO4RCB310581 75w 450-470 MHz PL septr ... 
Motorola Micor C64RCB319681 75w 470-490 MHz 
tepeater 4 user PL., abscdiqane’ 
Motorola Micor C7ARCBI105B jO0w 42-50 MHz 
intermittent duty base (unified chassis) 

180 Standard HX-582T BOOMH: LIA Portable 10 sys,Alpha Display ..., 

BO. SEA 220MHz ESP 1000 reptrs & Trident Controllers . CAI 

40 Standard HX-580-800 Miz LTR portable .. 


wee $40 
.-. 3 for $10 
$250 
$550 


50 Motorola MIX-800 Single System w/ rapid charger ... 
100 Motorola Saber 1 UHF 450-470 Mhz 12F 4w w/used bat . $275¢a 
Motorola Visar HoSUCD6B1AN 800 MHz trunking Type 
w/ rapid charger 
Kenwood TK- 3 nF 450- 410 Miz R/onventiona, a 
Alpha Dis; Scan, w/rapid charger .... 
Zetron Trunking Controllers -- Model 42. 
Zetron Trunking Controllers -- Model 49 .. 
Motorola Saber Speaker Mic Model NMN6128C . 
Motorola STX Speaker Mic NMNGOIB4A .. 
50 Motorola STX Speaker Mic NMN6177A .. 
125 Motorola HT-1000/MTX 8000/MTS 2000 spkr 
17 Motorola Maratrac VHF 110 W A2/A7 Heads w/acc ... 
40 Johnson 8615 800 MHz mobile w/o acc 
30 Motorola Maxtrac LS BOOMHz LTR mobile w/acc .. 
75 Motorola Maxtrac 81/85 800 Miz mobile w/o acc ....... 
75 Uniden MR-8100 Public Safety Scanner w/o bracket & spkr 
20 Motorola Mitrek 110W VHF w/acc .... - 
50 Motorola Mitrek OW UHF w/acc 
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PROGRAMMING CABLES 
FOR MOTOROLA PRODUCTS 


HT1000, MT2000—$70 
GP300, P110—$50 » VISAR—$110 
HT600-$48 » MOBILES—$25 « SABER—$55 
HT50—$50 » STX—$35 » SPECTRA—$35 
PROGRAMMING INTERFACE—$35 


ROADRUNNER COMMUNICATIONS 
11-C Harts Lane + East Brunswick NJ 08816 

Phone: 732-254-3232 
Fax: 732-698-0555 


CMC ENTERPRISES is WAY, MICROWAVE & ud EQPT 


dust Gapeent 
> ANDREW Helix jirwee ound ps “THI6 DI to Male W Adaptor 


Hoisting Grips tor 7/8 and 1 4/8 Helix so 
10 NORTEL Smart 81S Antennas Wnaes) S30be O 
01 Hop AVONTEK 6 Ghy Hot Standiyy Ogaal Mado (0S3-45003) $6000 O 
0) Hop GRANGERTELETIMA 6 Glw Mot Slandoy Digaal Radio 4253-4542} $7000 © 
30 MOTOROLA MAGAAC B00 Maly 84 $100ea © 


a GL G- MARC MOS res 
2 CENTRACOM tl CEM wid BMS SCALLS O 
rH MOTOROLA MIGOR BO Mir Cony APTA 7S PA wiDuplexir . $1200e0 © 
10 MOTOROLA DARCOM S10) DATA Fladio (Unused) $2. 
D6 Rozkaell-Caliins MIRG-2 HOT slandhy 6 Ghe (Perterinal) 

0 Molotuia St acplex Channet Moxunns MLNI2B? 
i iO WHE laf Mh W FPROM Type 

ds 


equipment for sale 


General Electric / Ericsson 


$125ea 
$1595 
$1795 
$2195 
$1195 
$325ea 
$167ea 
$210 
$195 
$170 
$395ea 
$595ea 


NEW GE MASTR II battery back up kits, list $783. 

GE MASTR Il VHF 110w, continuous duty pir. tone remote 
GE MASTR Il UHF 100w, cont. duly rptr w/ duplexer 

GE MASTR ii VHF 110w cont duty rpeatr w/voter & aux tevr 
GE MASTR Il base station 42-50 me 

GE MASTR ff VHF auxiliary receivers 

GE Phoenix S UHF mobiles. accessories. 2 freq 

GE Phoenia SX mobile, UHF 16 freq. accessones 

GE Executive base station, 36-24mec w/ desk mike 

GE Execulive mobile, 100w 36-42mc. accessories 

GE DELTA SX 110w VHF mobiles, w/aocessories 

GE DELTA SX 110w 160 Ch VHF mobiles w/825 heads and aoc 


GE Delta base stations 42-50mc, desk top of wall mount, 100w 
» $995¢a 


lone remote, 4 freq. 
GE Delta VHF base stations, desk top or wall mount, ‘NOW 
tone remote,4 Ireq 
GE S825 contro! heads 
GE S550 Scan Heads 
GE MVS VHF 16 treq scan mobiles no accessories . ? 
GE RANGR 60w mobiles, 35-50 mc w/ancessoties .............. 
GE RANGR 110w mobiles, 29 lo 35mc of 35 10 Sme w/acc 
GE RANGR 100w UHF mobile wilh 825 head and siren package 
GE Rangr base stations, low band desk lop or wall mount, 110w 
29-35mc or 35-50 me, tone remote,4 Ireq, your choice ...... 
GE Monitor receivers, VHF 
MOT Flexar 40w UHF repeater w/duplexer 
MOT Syntor XX 110w VHF mobile 


$995ea 
$250ea 

weoee $1750 
» $175ea 

». $295¢a 
.. $395¢a 
$795 


$995 
$%ea 
$295 
$250 


MOT MaraTrac 100w mobiles, 36-42me, no accessories ........ 

MOT Mitek 110 mobiles 110w, 30-40me, accessories & PL 

MOT Mirek mobiles VHF 110w. accessories, PL... 

MOT Mitek low band mobiles, 3040mc, 60w, acessories 

MOT Mirek 60w VHF base siation, PL, 4 freq 

MOT Mitek 60w 30 to 40me bese station, localremoe cot 

MOT Mico: mobiles, 100w, UHF, w/accessories 

MOT Micor 100w mobiles, 42 to SOmec, accessories 

MOT Pac-Rat VHF tepeaters 

MOT Mocom 70 base station 30 to 36mc, 100" 

MOT Mocom 70 100w mobiles, 30-36, accessories .. 

MOT Mocom 70 VHF base station, 60w, 4 Ireq .. 

MOT HT1000 UHF 16 freq scan portables w/spkr mikes 

MOT HT 1000 6 unit rapid charger 

MOT MT 1000 6 unit rapid charger ... ‘ et 

NEW Kenwood TK-200 VHF 5w, 6 treq portables _ “4 

Kenwwod TK830 7Sw, UHF 32 freq scan mobile ... 

NEW Kenwood TK-760HK VHF mobile, 45w, 32 chan scan 

NEW Kenwood TK-260 VHF porlable, 4 freq w/baltery, ant, Sw...... 

Decibel Products Duplexers VHF GE P/N 190402955P5 treg band 
150 to 160me, freq spread 20 12M voces ene $97 908 

NEW Maxon Programmer, Model SMP-4000C. winstruction book $350 

Communications Products UHF Duplexer, Cal. No. 522-809 
frequency 406-470 MH ...... : 

Phelps Dodge UHF Duplexer, Cal. No, $26~ 5S. 

Standard Mode! GX3000 VHF base siation w/desk mike 

HAMEG 20 MHz Oscilloscopes, HM 203-5, very clean 


NH COMMUNICATIONS CO. 


P.O. Box 5342 « 


Manchester, NH 03108-5342 


Tel: 603-668-3004 
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TRINITY RADIO 
USED RADIOS at Low Prices! 

* MICOR *GE 

» MITREK *RCA 

* PORTABLES * ACCESSORIES 

* MOCOM 70 * TONE ELEMENTS 

* MAXAR * CHRYSTAL ELEM. 

+RPTRS * BASE STATIONS 
(940) 433-5452 + trinity-radio.com 


Custom Made Labels for Pagers, Cal Phones & Two-Way Radios 
Distinctive Foils & Holographic Materials 
Tamper-Proof Warranty Labels 
Screen-Printed Labels, Signs, Overlays 
Motorola Certified Pager Repair Labels 
Bar Code Thermal Transfer Printing Systems 


ADVANCE LABEL & TAG 


972-542-5345 
www.altag.com 


1-800-466-5345 
Fax: 972-548-2518 


RAY PROOF SHIELDED ROOM 


FOR SALE 
8x12 FEET DOUBLE GALVANIZED WALL 
COMPLETE WITH AIR CONDITIONING 

IDEAL FOR PAGING REPAIR SHOP 
COMMUNICATION BY 418-622-2848 
ASK FOR DENIS 


* BOARDS * STRIPS 


PCi — PEK 
$ Specials of the month $ 
GE Rangr 36-50 range 40W wiaccessories ............ 
GE MVS Mobile high band wimic 


¢ TRADE « 


GE Exect |] 40W table top bose high band or low band 
GE ranger 100 watt 7 band with access 
. with mic & Drackot 
high band with ontanna & battery 
GE MVS mobiles hi 


neta 


-! 
a! 
WW 
wo 
° 


table 470-490 range whatlery & antenna 

Marek 39-50 range 1OOW wiaccessonos 
Mabile model BTH201 hign band 

IOLA Micor 42-50 range 100W range wiaccessones 


« BUY 


¢S033u + SLN3SW313 « 
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Molorola Mitrek T94JJA 40 watt UHE 450. 470 range. 4 traq, less accoss. 


band 2 wen. 
IH 1W40TB—high band dual pnonly scangrey case with accessories 


Catalog Available...If you can't find it, try us! Call (973) 772-0704 or fax (973) 340-1902 
SaINOSSAIOV + 


Ang « 


1138+ 


*30vVulLe 


SdluLS SGYVOd + 
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—— equipment for sale 


MOTOROLA RADIOS FOR LESS 
HIGH QUALITY * EXCELLENT VALUE 


WETEC 


Authorized Motorola Distributor 


Specializing in Local, State & Federal Agencies 
WE SELL MORE FOR LESS THAN ANYBODY 1-888-GO-WETEC 
Visit our Website www.wetec.com _ 1-888-469-3832) 
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Communication Test Equipment 


IFR Com120B ........ $13,000 IFR 500A ............000 $3,900 
Motorola R2012D....$10,000 IFR 1200.............c000 $5,500 
HP 89200 .........ce $9,750 IFR 1200 Supers ..... $8,750 
Marconi 29855 ........... B2i760. JER TSO es. csttacessesesre $6,500 
Sage 930A... 


, , 
Programmable Finer 


Battery Protection Device 
Low Voltage shuts down load 
Allows retrieval of incoming messages 
For Two-Way Radios, Mobile 


Computers, MDT, Cellular Phones. 
Mobile Video System 


Designed for Public Safety Vehicles & 


EML will buy your used test equipment. 
Visit Us at Booth # 1076 at the IWCE Show 


We accept: Gi Size 888) 846-4614 © www.eml1.com 
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Industrial Communications Systems. 
30 AMP 12 Volt DC 
Low voltage detector (11.5 V) 
Over voltage protection (16 V) 
Built-in diagnostic LED 
Sealed for moisture and vibration 
Reliable and accurate 
Compact - Easy to install 
Low cost 
One year warranty 


AC/DC INDUSTRIES 


P.O. BOX 710548, HOUSTON, TEXAS 77271 
Tel: (281) 933-0909 * Fax: (281) 933-1001 


e-mail: globe@brokersys.com 
web: www.acdcindustries.com 


FOR SALE 
Qty MHz Model - Descriptions 
6 900 Uniden 935TS mobiles .............6-60004 
3 900 Uniden SPS920TS port w/ rapid ....... 
22 900 Johnson 8570 port w/ rapid .. 
. 900 Johnson 8570 module kit 

1 

1 

1 
80 
5 

1 
cy 

5 


900 Johnson Viking HT 1S5w 30sys 10gp . 145. 
900 Johnson Viking HT 30w 30sys 10gp . 165. 
900 Johnson Viking XR port w/charger.... 75. 
800 Johnson Viking HT 15w 30sys 10gp . 135. 
800 Johnson 8700 mobiles 
800 Johnson 8710 mobiles . 
800 Johnson 8565 port wi 


uy/ Sale Motorola 800 MHz 
tan ed & conventional mobiles 
and portables 
Metro Communications LLC 


Knoxville, Tennessee 
865) 546-0311 — Jim Hayes 


800 GE TMX8615 mobiles .. es 

800 GE Repeaters 35w ....... ...1000. 

§ 800 GE Repeaters 100W........0..cccccccees 1250. 

7 460 Motorola M100 mobiles si 

5 460 Motorola Flexar Base ........ 

10 460 Motorola Maxar mobiles .... 
460 Motorola MT500 w/ charger .. 
460 Motorola HT210 w/ charger .. 
460 Uniden SMU300K 36 sys %e 
460 6 P100 port w/ 6-unit rapid charger .. 750. 
220 SEA Repeaters 100W 0.0... ee ‘2200, 
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3 

1 

40 

1 

2 

2 220 SEA programmers .....cccecrecersesreereese 50, 
1° 220 5-ch Securecor sys w/ comb, & rec. dist. BID 
5 1650 Motorola P200 6 ch w/ 6-unit — 475. 
25 95, 
1 

2 

6 

5 
23 


150 Motorola Milrec 100w .. 

150 Motorola SM120 mobile 1ésys: 25w . ~ 196. 
70 Mobile duplexers —.2.... ee eneeeeee 
Cavities 


LTR-800MHz & 900MHz EF tien * Kenwood * Uniden 
MOTOROLA 


UHF * VHF * 800MHz = 900MH. 
* Mobiles * Portables » Repeaters * Ampiifiers « “$3” Transmitters 


1-800-786-219 


40-50 Kenwood TK601 mobiles 50w . 
all Motorola Mocom 70 Base 
GPS Teletrac units .. 


LTR Selectone Telephone inte 


1 Johnson square brown mics 5. ERLING 203 N. Chestnut Street » McKinney, TX 75069 

15 — Johnson NEW oval brown mics ........... 22. Fax: 972-562-7957 5 zs 
40 -- Local control desk sels ............ 5. SSOCIATES, INC. ax: z rf Usesae, 
100 — = Motorola locking brackets Nationwide Purchasing of Used Mike Malone e asi? 


Tao-Way Radio Equipment www.usedtwoway.com A 


am em 


CALL DAVE AT (510) 895-5500 
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equipment for sale 


BUY « SELL * TRADE 
CLEAN WORKING EQUIPMENT 


NEW_ARRIVALS 


25-MOT MDP 9100-11 ...........20.. CALL 
MOT Q326A Pure 5000 Embarc ...... CALL 


50-Spectratac Receivers 
Low/Mid/UHF/V HF/800/900 MHz 
Voter & Digital Paging Cards......... CALL 


4000 Ft New 7/8” Heliax Andrews 
LDFRN-50-A All or Part from $2.50 Per Ft. 


© Motorola, GE/Ericsson used equip. 
Many types more than can possibly list. 
Including Base Stations * Repeaters * 
Paging TX's * Mobiles * Voters * Re- 
ceivers * Parts * Accessories * Remote 
control equip. * 911 Consoles & DVP 
equip. Including, but not limited to: 
Spectra * Syntor X * Syntor X 9000 ¢ 
Maxtrax * Mitrek * Micor * MSF-5000, 
MSR-2000. 


© Centracom. I, II, I+ & Ranger + Delta 
* Mastr Il * EXII » MLS & Phoenix. 


Units available on most frequency 
bands. Specify when ordering. Sold 
with or without accessories. Tested, 
Untested, or as/is, priced appropriately. 
Over 2000 Radios in stock, Inventory 
changes constantly! 


BARNETT ELECTRONICS INC. 
330 HWY 236 W., Lonoke, AR 72086 
Orders & Bids: 600-423-3858 
FAX: 501-676-2475 
For Expanded List look at our Website: 
www.barnettelec.com 
Call for info, or email bobb@barnettelec.com 
Info: 501-676-5506 

MEME VISA & MC Accepted € 
—=—— NO. COD's oo 
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WE PURC $000 Gases, 900 MHz CBSULBTIOIA 
Bad MICOR PURC Bases. 900 MHz, C75JZB1 101A 
BUY SMARTNET Truniing Controller, TS076A 
AND SELL MICOR Apts. 800 MHz, C55ROB5103AT 
USED TXRX 5 CHANNEL COMBINER 
GTX. 800 Miz, Ma1UGDECB1AN 
MOTOROLA, SPECTRA, 460 MHZ, DAGKMATJASBK 
GE AND MICOR Gorm, Rpir, 460 MHz. C64RCBINSAY 
MICOR Basns, 460 MHz. C64RCBTIOSAT 
ERICSSON SYNTOR X 9000, 460MHz. T74KEJ7JO4AK 
FM ea. SYMTOR X 9000, 460 MHz, T34KEJ7JO4AK 
SYNTOR, 460 MH, T44SRA3200 
TWO-WAY GM 300, 460 Mblz, MA4GMICZSC34A 
RADIOS SM 120, 460 MHZ. MM4DG6C20C204 
Skt 120, 460 MHz, 0340G20C2AA 
PAC Al, 460 MHz HI4TTY31104 
MT1000, 460 MHz, H44GCU71006N 
MSR2000 Basa, 155 MHz, C73KSB31068 
SYNTOR, 1SSMHy, T&ISRAIDOOAK 
MITREK. 156 MH2, TBR.UAI000 
PAG RT, 155 MHz, H13TF¥31700 
P.O. Box 395 SM50, 155 MHz, M2JOGC20A2AA 
f M4120, 155 MHz, MOSGMC20A2AA 
Denver. IA M100, 155 Mitz. DG3LRA73ASBX 
50622 MARATRAC, 48 MHz, TE1XTA7DA3AK 
PHONE: MSTREK, 48 MHz, T812JA4000 
MICOR Bases, 37 Mec. C71RTB1406 
MARATRAC, 37 Mit, TEIXTAZTASEK 
MAXTRAC, 29 MHz, DS1MUASGASAK 
kf M216, 39 Miz, OS1LRAST33EK 
FAX: MITREK, 35 Miz, TB1U49000K 
(319) T1000, 33. MHZ, HAIGCU7 160 
REPT 10082. Motorola SYSTEMS 90 Sirens 
i See WANTED: RADIUS Mobiles, Portables, & UHF SYNTORS 


SCHAEFER 
RADIO CO. 
130 West 
Fayette St., 
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FOR SALE 


15 GE MLS CH UHF 
10 GE PSX, Phoenix S, SX UHF 
GE Mastr Il Comm Rptr w/dup UHF .. 1500 
1 GE Mastr Il Base/ Rep 42-50 MHz.... 1350 
Motorola Mitrek 42-50 Mobile .......... 100 
1 Motorola 1327 Ser Mon Works OK ..... 475 


Bug & Sell 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two-Way Radios and Systems 


DELTA 
COMMUNICATIONS 
1-800-880-2250 


FAX: 972-278-5085 
Garland, TX 


http://www. delta-twoway.comm 


trunkins 


POPULAR CTCSS/DCS Capability 
; * Repeater Disable Function 
LTR® for Co-channel Protection 
Z + Easy interface and set-up with most repeaters 


* Interconnect Model Available 
CONT ROLLER + Allows conventional and trunking users 


to share channels 


Available Direct from the Manufacturer 
Buy Online at: 


www.tridentms.com 


| = — — 
ATRIDEM! 

MICRO SYSTEMS 

Two Trident Drive, Arden, North Carolina 28704 

(828) 684-7474 * (800) 798-7881 * Fax (828) 684-7874 

sales @tridentms.com 
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paging 


VHF Direct 
Digital Paging 
Transmitter 


Simulcast with High-Stab or Black  Nowyoucen 


Noise Dithering pump up the performance of your paging 
network with Sonik’s PTX paging transmitters — with 


16 Channel Capability 138-174 MHz_ the higher power levels (up to 500W), the paging formats 
Integrated 100W Unit w/Internal (FLEX, POCSAG, ERMES) and the remote diagnostics you're 


looking for — all at a price you can afford! 
I ————————EE 
Flexible Network Interfaces __ SOM [ www.sonik.com | 


A Weelers Sober Compary 
Remote Diagnostics, Alarms and Sonik Technologies Corporation 
Programming 310 Via Vera Cruz, San Marcos, CA 92069 
Tel: 760-752-1011 Fax: 760-752-1411 
email: sales@sonik.com 
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FLEX 6 a repstered trademark af Motorola, Inc 


www.mrtmag.com 


HC ANTENNAS & BATTERIES 
(Best Antenna & Battery Pricing in the Industry!!) 


NMO_Mobile Antennas 


. 29,5-35MHz quarterwave ..... 
HC34 ....... 34-40 MHz quarterwave .. 
HC40 ....... 40-50 MHz quarterwave 


... 191-162MHz unity gain, chrome .. 
HC150 ..... 136-174MHz 3dB gain, 5/8 whip .. 


HCQ430 ... 430-470MHz unity gain, chrome ....... 
. 445-475MHz 5dB gain, 5/8 over 1/2 ¥ 


HCQ800 ... 806-896MHz unity gain, chrome ............... $ 
HC800 ...., 800-900MHz 3dB gain, SMR/Cellutar ....,..... $9.99 
NMO MOUNTS 


HOM ....... 3/4" hale mount, 17’ RGS8A/U coax, no conn$5.99 

HCMP ...... Same as above, with soldered PL-259 ........ $6.99 

HOT Suny Trunk fip mount, 17' RGS8A/U coax, PL-259$9.99 
ae Trunk lip mount, 17' RGS8A/U coax, heavy 


HC9628 .., GP300 Battery .... 
HC8148 ... P1140 Battery... 
HC9360 ... GP350 Battery .... 
HC7144 ... HT1000 Battery .......... 

HCBE9628 GP300 Battery Eliminatar . 
HCBEB148 P110 Battery Eliminator .... 
HNN9628A GP300 Battery (original) .. 
HNN6148A P110 Battery (original) ..... 
HNN9360A GP35D Battery (original) ... 
NTN7144AR .... HT1000 Battery (original)... ce . $69.00 


Quantity discounts available! No minimum order! 
Same day shipping! . 
Order entry & customer service 24 hours/7 days 
Call today for our FULL LINE CATALOGUE!! 
Phone: 1-800-654-9550 * 973-389-9600 
Fax: 973-389-9596 © E-mail: halzberg@juno.cam 
- Be sure to visit our website al www.holzberg.com - 
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', Over 4000 Walkie-Talkies in Stock 


014-130-242 
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VERIFICATION WITHOUT 
COMPLICATION 


WERIFIER 


M@ Decodes POCSAG 512, 1200, 2400, and Flex 1600, 


3200, 6400 (bi and quad phase) 


M@ Serial Port for RS232 Device, 
Video Display Terminal, Modem Ss 
or Computer Terminal 


For paging solutions call Hark at: 1-800-367-4275 


or visit our web site at wwuharksystems.com 


2675 Lake Park Dr, N. Charleston, SC 29406 PHONE (B43) 764-1560 Fax (843) 754 3692 


HARK 


ystem 
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rentais 


ACCES 


communications 


MOTOROLA 


MOTOROLA 
RADIO RENTALS 


*HT1000, GP300, P200 

¢ Intrinsically Safe 

¢ Full Line of Radio Accessories 
«Mobiles & Repeaters 

¢ 24-Hour Service 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail: eventcomm@aol.com 


Ten years of great 
service to you! 


Call for a quote. 
We'll make your next 
project affordable. 


www.mosscom.com 
800-822-MOSS 
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Nothing we can't fix! 


Lenbrook is the largest repair center for all 
amplifiers made by: 

Milcom™ @ Uniden™ @ Powerwave™ 
Contact one of our offices to purchace paris or to 
have your amplifier repaired. 

West East 
1-888-263-5335 Centra) 1-888-750-2677 


1-800-263-4633 


www.lenbrook.com/pseries/ 


#Lenbrook 


COMMUNICATIONS 
& ELECTRONICS 


repair services 


Quality Two-Way 
Communications Equipment 
Sales & Service 


Advanced 
COMMUNICATIONS 


Specializing in: 
+ 2-Way Radio and Cellular Transmitter Amplifiers 
+ 2-Way Radio and Cellular Tower Top Amplifiers 
+ EDACS Equipment 
+ Custom Project & Equipment Modifications 


78 Airpark Drive Phone /Fox (804) 237-8255 
Lynchburg, VA 24502-3757 Toll Free: 1-800-488-7908 


www.advcommunicationsinc,com 


Want more information on 


advertised products? 
Use the Reader Service Card! 


TWO-WAY SERVICE 


REPAIR/PROGRAMMING/TUNING 
« PORTABLE/MOBILE/REPEATER/PWR AMPS 
* COMBINERS/FILTERS/DUPLEXER 
* MAXON WARRANTY CENTER 
* SPECIAL PROJECTS & EQUIPMENT MODS 
* QUICK TURN AROUND 
T.A. RADIO COMMUNICATIONS INC 
700 S JOHN RODES BLVD, SUITE C1 
MELBOUANE, FL 32904 


Fiat Rate 


MOTOROLA 49 ris ears| 


PORTABLE & MOBILE REPAIR 


¢ Quick Tum Around » Free Retum Shipping 
« Factory Trained & FCC Licensed Techs 


seer itatt 


11110 W Oakland Park Blvd, Suite 275, Sunrise, FL 33351 


Minitor II Pager 
Repair Just $32.50 
Price includes all 
Parts and Labor 
5 Day turn time 
90 Day Warranty 
Dealer Price 
800-822-2180 


1300 N FL Mango Rd #26 
West Palm Beach, FL 3340¢ 


Water/Physical Damage and 
housing parts not included 


computer software 


** WIRELESS SOFTWARE ** 


Save time designing, ghd 
and managing wireless radio 
communication sites: 


- Human Exposure to RF Emissions 

- Intermedulation Interference Analysis 
- Transmitter Spurious Output Analysis 
- Transmitter Harmonic Output Analysis 
- Transmitter Noise Analysis 

- Receiver Desense Analysis 

- IM Signal Level Analysis 

- Report Integration with Microsoft Word 
- Communications Site Design 

- Site Management Database 

- Equipment Maintenance and Inventory 
- Interference/Exposure Analysis Services 


COMSITE 
PROFESSIONAL 


Douglas Integrated Software 


CALL 800-845-0408 or 850-906-0748 
http://www. polaris.net/~douglas 


tower 
space 


CHECK THE FACTS THEN 
CALL THE BEST! 


Chicago Tower Leasing Corp 


Environmentally controlled 
-*¥ equipment enclosures, back-up power, 
RF engineered sites. Secure. 


Premiere sites in Metro Chicago Area—choice of 
Federal State, Govt. & all Class A Systems. 
STAN STANN 
105 MURPHY LAKE ROAD 
PARK RIDGE, IL 60068 


(847)823-7713 
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RENTAL MANAGEMENT 


CRI's Rental Management software 
will solve your radio & equipment 
rental needs! 

* Integrated Billing System 

* Serialized & Non-Serialized 

* Sell Rented Items 

* Many Standard Reports 


Cigk= (205)987-1523 


info@crinc.com 
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Let us put YOUR advertise- 
ment here. Increase your 
visibility in the mobile 
communications industry! 


“are 
Management or Billing Problems? 


eDATABASE OF ALL UNITS 
eAIRTIME & FIxEO BILLING 
eTALKGROUP MANAGEMENT 
sHUNDREDS OF REPORTS 


a 
Bay 
ae 
= 
w 
= 
=x 


teremi(m Ded terete oie ioe oT Mola tone & frameset 


= 
oO 
8 
QO 
me | 
z 
ie] 
3 
i 
0 
iW 
Z 
Wi 
“4 
3 
2 
= 


AUN 

eSmartZONne Pees 
ACCUMULATION 

eAIRTIME FOR DISPATCH, 
Private CONVERSATION, 
TELEPHONE 

eSee Activity AcROSS 4 LAN 

eSystem PERFORMANCE 


Fax: 1903! 561-6226 


voice- 1903) 561-6673 
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Cardinal Loudoun Communications Inc. 


Communications Systems 


s REPAIR DEPOT 
Electronics, Inc 

Qua.ity Service ON MicRopROCESSOR-BASED 
SERVICE MONITOR MosiLes, PortasLes ano Controu Heaps. 


Repair & Calibration SuRFACE mouNT REPAIR. Most repairs $70 PLUS PARTS. 
Exclusive Monitor repair since 1973 FREE ESTIMATES. 
NIST TRACEABLE NEW LOWER RATES Warranty Service Available On: 
Visit our Website: cardinalelec.com ee Ericsson/G.E. * Kenwood 


1631 N. Evergreen Ave. Arlington Heights, IL 60004 | [585 Factory Shoals Rd. 
Ph. (847) 797-7820 _ Fax (847)870-0342 Austell, Ga. SO168 770-948-0566 


Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals. 
We Buy & Sell Service Monitors. 


Communication Service Monitor 
Repair & Calibration Specialists 


66th APCO Conference & Exposition 
August 13 - 17, 2000 
Hynes Convention Center * Boston, MA 
For information, contact: 
APCO International, Inc. World Headquarters 
2040 S. Ridgewood Avenue 
South Daytona, FL 32119-8437 
apco@apco911.org 
904.322.2500 
888.APCO.9-1-1 © 888.272.6911 
Fax: 904.322.2501 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy 


= Suite 110/111 
3 Atlanta, GA 30340 
— Phone: 770-451-3264 
www.nselectronics.com Fax: 770-458-8785 


computer software 


Measure SIGNAL Coverace! 


« Automate field measurements and drive- 
tests. 

« Create signal contours from measured data. 

« Compatible with HP, IFR, Z Technology 
and other instruments. 

¢ Use your NMEA or TSIP GPS receiver. 


e Automatically records signal te 
STI-9400 Softwar 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 
For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 


See details and download demo from our web site! 
SorrWRiGHT, LLC 
| 1010 So, Jouet St, Sure 204 
| Aurora, CO 80012-3150 USA 


ae 4 Tet, (303) 344-5486 + Fax: (303) 344-2811 
www,soltwright.com 
email; sales@softwrightcom 


e 
$4,995.00 Includes 
Street Map Data for USA 


Circle (126) on Fast Fact Card 


FREE DEMONSTRATION CD 
Toll Free: (877) 848-8500 Fax: (503) 848-8534 
Email: sales@surveytech.com 
Survey Technologies, Inc. 
“Geographic Signal Coverage At Your Fingertips" 
www.surveytech.com 


DANGER! 


Advertise in MRT CLASSIFIEDS, or 
get eaten by the competition! 


Call 1-800-347-9375 today! 
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Berkeley Varitronics .............. ee 11 

Bird Electronic Corp. .........:.:.csseeeees 33 -29..........440-248-1200 
Carlson Wireless Telephones. ......... 57 

Champion Radio Products .............. 55 

Citel America, INC. .......cccceeeeeeee 28 

David Clark Co., INC. occ 32 

CommScope, Ine: .cis.cc0cccsiccsccseeeseve 19 

Communications Specialists ............ BC 

Comnet-Ericssom ...........csccseccsseseeeeee 27) = 24......... 800-431-2345 
Computer Resources, Inc. .............. 70 

Control Signal Corp. «20.0... 53 

CPI Communications Inc. ........000 14 §1.........800-869-9128 
Crescend Technologies ..........00000 51 

Crystal Communications .............0. 67 

Diversified Electronics «00... 53 

Doppler Systems, Inc. ......0.... eee 60 

Duracomm Col. ...........cccsesesceeseeeees 52 

EDX Engineering, INC. ...........ccce0e 41 

BlPi:JORAGON cnenascnncccimanedte 1 

ER GCOM iiisisnsnewvammmemarnincniennsran 65 

EMG suievessavianssussescrrcecswevoatnsaviassvapastce 67 = 115.......615-771-2560 
Fiplex Communications, Inc. ........... 63 

The Genesis Group ............ceceeeeeees 70 

GROWS BIGCHG: cescsizessseccecasarssenasentecses 67 

Hark Systems, INC. .......ccccsseseecneesens 69 

HOR BRC inisrcerscscnccomansecspsssncese 14 

Holzberg Communications, Inc....... 69 

Huber + Suhner, Inc. ..........eeeeseees 35 

I-Com Industry, INC. ...... cece 60 
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514-735-2424 
800-634-8132 
860-485-0310 
800-258-7805 
201-227-0066 
847-818-9999 


800-255-1479 
800-ANR-ITSU 
800-323-3757 
800-777-7075 
949-458-7277 
800-423-3858 
732-548-3737 


707-923-9593 
888-833-3104 
305-621-0022 
508-751-5800 
888-235-5732 
800-854-0547 


205-987-1523 
800-521-2203 


800-872-6233 
510-895-9500 
800-646-7278 
480-488-9755 


541-345-0019 
800-621-2945 
915-533-5119 


903-561-6673 
281-933-0909 
843-764-1560 
800-877-7979 
973-389-9600 
802-878-0555 
703-707-9094 


Company Number Number 
[GT .craramiciae RST Maret 43 
IDA Sorperation ens casieisven 55 
INGUSI ONO wns anaes IBC 
JBRO Batteries, Inc. 0... 56 
JPS Communications ................:006 59 
Mechem Electronics .............0:00000++ 64 
Motorola Test Equipment ..............00 9 


New Hampshire Communications .... 66 


NOrOOMITE GORD sccccessongevcrsvanterenieneons 26 
Novatel Wireless, INC... 37 
Omnicron Electronics «0... 51 
Paging & Wireless Service Center .... 46 
Polaris Industries -...............eseeeee 64 
Premier Communications ................ 45 
PTI/Piezo Technology, Inc. ............. 49 
Racal Communications, Inc. ........... 17 
Radio Express, INC. .......ccccccsesseeeeeeee 62 
Radio Frequency Systems .............. 23 
RCC Consultant ..........eeecereeserees 61 
RCW Distributing -....2...... cece 64 
RF Imaging & Communications ...... 65 
Rllron: Ine; «cease cainnns 40 
Sacramento Communications ......... 66 
Samlex America, INC. .......ccccccesesees 50 
Shure Incorporated ..........cccscseeeeeees 21 
Simulcast Solutions ......... cesses 64 
Sonwright ssaccincancasawinnins 71 
SON Wiiistiicienismemanaccanngeeani 68 
Survey Technologies, Inc. ............ 71 
TOQDGUI  sictetcnirwniasniierincen 65 
TOIOWEVG; ING. scsiescccienciisasiniccenisnacetese 5 
WRURGOr Eagle sccsicccccansiniavsiein 28 
TPL Communications, INC. ......0008 24 
Trident Micro SysteMS ........cee 20 
Trident Micro Systems .......cccscee 68 
TX RX Systems INC.......:.ccceccsescssesses 3 
Vega/Telex Signaling Products ...... 10 
VERTEX/YAESU USA ....... cee IFC 
WELEG \. assess ccaccesns anne 67 
W & W Manufacturing .........cccees 13 
ZOO INGs co, errsce in garainaraniiie 25 


A VECNNOODY ss csde stevenson 


604-888-6304 
701-280-1122 
816-300-0323 
800-323-3779 


540-891-0569 
--. 800-422-4210 
631-231-1700 
... 800-874-8663 


..-860-928-0377 
...800-822-2180 
404-872-0722 
714-257-0300 
407-298-2000 
800-258-4420 
703-631-1365 
20 ..877-RFS-WORLD 
732-404-2400 
612-808-0069 
925-229-2034 
800-USA-1USA 
916-782-1225 
800-561-5885 
18 ...... 800-25S-HURE 
716-223-4927 
126 .......303-344-5486 


125 .......503-848-8500 
510-656-5600 
800-331-3396 
888-877-8022 
323-256-3000 


716-549-4700 
800-752-7560 
562-404-2700 
901-286-6275 
800-221-0732 
425-820-6363 
46 .........503-614-9800 


www.mrtimag.com 


We proudly introduce Telecom 

We’re the most comprehensive source of telecommunications informa- 
tion on the web. A place to get sr | 
industry. A destination for ¢ 

brain. With TelecomClick, you get in-depth analysis and insight from the 
leading industry publications. And our nine channels dedicated to the 
global telecommunications market keep you abreast of the latest news 
and innovations. No matter what you're looking for in the telecommu- 
nications arena, you'll find it free of charge at TelecomClick. Go to 
www.telecomclick.com. Get connected. 


TelecomClick 


ryClick community 


Circle (2) on Fast Fact Card 


Where telecom clicks on the web. 


TS-64DS $57.95 
DIP Switch Programmable CTCSS Encoder-Decoder. 
includes 64 tones from 33.0 to 254.1 Hz. 

1.25" 22.0" x .30° 


SS-64 
Microminiature DIP Switch Programmable CTCSS Encoder. 
Includes 64 tones from 33.0 to 254.1 Hz. 

66" x 1.08" x 21" 


TS-64 $54.95 

Sub-miniature Programmable CTCSS Encoder-Decoder. 
Includes 64 tones from 33.0 to 254.1 Hz. 

78" x 1.70" x .25” 


ANI-1/$39.95 ANI-2/$299.95 
Automatic Number Identification System 
ANI-1 Encoder - 1,13" x .66" x .22” 
ANI-2 Station Decoder - 5.4" x 5.8" x 1.4" 


ID-8 $69.95 
Automatic Morse Stalion Identifier. Meets all FCC 
ID Requirements. Fully field programmable 
with included keypad. 1.85" x 1.12" x 35" 


TP-3200 $279.95 
Full Featured Shared Repeater Tone Panel with ALL 157 
CTCSS/OCS codes. In Desktop or Rack Mount versions. 


PE-1000 $224.95 
Desktop Paging Encoder. Two-Tone Sequential, 
other formats available. 7.5" x 7.8" x 2.7" 


$D-1000 $59.95 
Two-Tone Sequential Decoder. Programmable unit 
provides swilched outpuls from Two-Tone paging calls. 
1.26" x 2.0" x .4” 


PE-2P $54.95 
Two-Tone Sequential Encoder. Sub-assembly mounts 

inside radio or other enclosure. Multiple call capability. 

1.25" x 2.0" x .4" 


SAN @ & 
ocr Sat 


$59.95 


Digital Coded Squeich Encoder-Decoder. Programmable 
lo all 106 DCS codes. 1.36" x 1.18" x .25° 


TE-64D $129.90 FILTERS 
Multi-Purpose CTCSS/Burst Tone Encoder w/LED Display Call us for the jowest cost, 12.5kHz channel spacing, 
Greal for the Benchtop. 5.25" x 3.3" x 1.7' exact replacement, crystal and ceramic IF filters tor 
Part 90 Retarming. 


Same reliable and cost effective products you have known and trusted for 30 years! i 
Full FIVE YEAR WARRANTY on all products “INFO FAX” with 24 hour information f 


See our complete Same day shipping on most orders Toll free 800 numbers for both voice and FAX 


catalog and product 
descriptions on our 


web site at 4 COMMUNICATIONS SPECIALISTS, INC. 


a 
= 


ci w.Com-spedicot 426 WEST TAFT AVENUE * ORANGE, CA 92865-4296 
. (714) 998-3021 © FAX (714) 974-3420 
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